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COLD START PROCEDURE FOR SYSTEM IV 10/8/82 
(2 TERMINAL CONFIGUARTION WITH SYSTEM ITV IN FOREGROUND ) 
Turn on the 3 power strips located behind the video hordware racks. 


Turn on the power switch located on the front of the computer rack 
im the lower left corner. 


Turn on the Eclipse computer, the line printer, and the background 
terminal.  Fush the ALPHA LOCK key an the background terminal and 
make sure the the lamp om that key lights up. 

Turn the disk drive power switch to ON. Wait for the LOAD light to 
came on. Make sure the System IV disk is in the drive. Turn the 
LOAD/REALY switch to READY, and woit for the READY light to come on. 


Make sure that the switches numbered O-15 on the Eclipse are set as 
follows: 


Toggle the RESET/STOP switch on the Eclipse to RESET. 
Toggle the FPR LOADZEXEC switch on the Eclipse to PR LOAD, 


The computer will prompt you with FILENAME? on the background terminal. 
Type FSYS and push the CR key. The computer will respond 


MAPPED ECLIPSE ROS REV 6.62 
The computer will prompt you for the date as follows: 
DATE (M/D/Y) 7? 


Enter the date and push the CR key. For example, January 24, 1987 is 
entered’as 1 24 87. 
—_— rt 


The computer will prompt you for the time as follows: 
TIME: (HeMsS) ‘7 


Enter the time in 24-hour format and push the CR key. For example, 
2:23 PM is entered as 14 23. 


The computer will type > on the background terminal. Type one 
@ 


push the CR key. The computer will type on the background ermine 1. 
for a minute or two. When it is finished, it will type > jon both 
terminals. \ 


Go to the control panel, type ane at the keyboard, amd push the 
RETURN key. After a few secofids, @ computer will clear the 
oiphanumeric display and type . CONTROL. © You are now in System TV, 


Le 


HOW TO EXIT SYSTEM IV AND TURN OFF THE EQUIPMENT 10/8/82 
(2 TERMINAL CONFIGUARTION WITH SYSTEM IV IN FOREGROUND ) 


Go back to .CONTROL mode if you are not already there. Type .BYE 
at the keyboard and push the RETURN key. The computer will clear 
the alphanumeric display and type >. 


Go to the background terminal, hold down the CTRL key, and push F. 
The computer will type FG TERM. 


At the bockground terminal, type DIR DPOF and push the CR key. 
(Notice that ‘0’ is zero, not the letter 0.) 


Type BYE at the background terminal and push the CR key. Wait 
for the computer to type MASTER DEVICE RELEASED, 


Turn the LOAD/READY switch om the disk to LOAD. Wait for the LOAD 
light to come on, then turn the disk power switch to OFF, 


Turn off the line printer, the Eclipse, and the background terminal. 


Turn of f the power switch located on the front of the computer rack. 
in the lower left corner. 


Turn off the 3 power strips located behind the video hardware racks. 


HOW TO FOSITION THE AXIS 


QF ROTATION ON SYSTEM IV 1/13/82 
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Axis perpendicular to screens 


-COMFAS = 0 or —4096 
»INCLNT = 0 or 4096 


Axis horizontal: 


aie «COMPAS = 2048 or -2048 


eINCLNT = 2048 or ~2048 


Axis verticals 


« COMPAS 


0 or ~4096 
» LNCLNT 2 


048 or ~2048 


yo 


Axis at 45 degrees, slamted downs 


~COMFAS = -1024 or 3072 
wINCLNT = 2048 or ~-2048 


Axis at 45 degrees, slanted up: 


«COMPAS = 1024 or -—3072 
»~INCLNT = 2048 or -2048 
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SUMMARY OF CHANGES IN REVISION 2.7 


Revision 2.7 of the System IV User’s Manual replaces Revision 2.6. 
Below i8 a summary of the maim differences between the current revision 
and the previous revision. If you are already familiar with the 
previous revision, you should concentrate on the changes Listed helow, 


Section Page 
Ew 4 20 
af 24 
Ea lO 2S 
EL. 4S Raed 
Fi? 94 
G.4 103 
H.§ 169 


Change 


seve one oeee cone sete anes 


The .SAVE, .AUTO_SEC, and .SPECIAL SEC commands 
are mot “instant’ ary more. To execute these 
commands, you must first push the appropriate 
switch, THEN FUSH THE ‘RETURN’ KEY. This charge 
protects you against the possibility of ruining 
your animation through a slip of the finger. 


You can mow save motes with your animation 

for the purpose of documentation. You do this 
With the .NOTE command, You can enter motes in 
any mode. The notes will appear at the and of 
your control structure printout. The .NOTE 
switch replaces the .IN_RANGE switch on the 
control panel. 


This revision of the marunl also corrects some mistakes in the 


Previous revision. 


Notable corrections ares 


1. the discussion of rotational linear vs. phase 
linear motion im section F.10.10, poge 8a. 
(Thanks Eduardo !1 3 


2 the list of parameters denctivated by special 
command im section M., page 128 


Several sections were rewritten for the purpose of making them 


nore accurate and/or 


easier to rend. These ares 


Eo The Control Structure Compiler (page 38) 


H. Fiayback Mode (page 104) 
Had Flayback Initialization (page 105) 
H.? The Playback Compiler Cpage 110) 


HuQ.1 Correction of Invalid Foirings (page 111) 
Hild Remote Fiayback (page 113> 
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Routing Function Generators 


Select Width Function Generator 

Select Horizontal Fosition Function 
Generator 

Select Depth Function Generator 


Select Vertical Fosition Function Generator 


Select Intensity Function Generator 

Select Red Function Generator 

Select Green Function Generator 

Select Blue Function Generator 

Select Horizontal Blanking Start Function 
Generator 

Select Horizontal Blanking Width Furiction 
Generator 


Fune tion 
Function 
Fune tion 
Funetion 
Func tion 
Function 
Func tion 
Function 
9.347 


Generator 1 
Generator 2 
Gen. 1 Times Function Gen. 2 
Generator 3 
Gen. 2 Times Function Gen. 3 
Generator 4 
Generator & 
Generator 6 


Amplitude of Multiplied Function Generators 


Func. Gen. 1 Times Func. Gen. 2 Amplitude 
Func. Gen. 2 Times Func. Gen. 3 Amplitude 


Overall Amplitude of Function Generators 


On a Route 

Width Function Generator Amplitude 

Horizontal Fosition Function Generntor 
Amplitude . 

Depth Function Generator Amplitude 

Vertical Fosition Function Generator 
Anplitude 

Intensity Function Generator Amplitude 

Red Function Generator Amplitude 

Green Function Generator Amplitude 

Blue Function Generator Amplitude 

Horizontal Blanking Start Function 
Generntor Amplitude 

Horizontal Blanking Width Function 
Generntor Anplitude 


FAGE v 


SEL WIDTH FG 


WSEL_HORIZ_FG 
~SEL_DEPTH_FG 
~SEL_VERT_FG 


»SEL_INTENS_FG 


»SEL_REL_FG 
SEL” GREEN_FG 
»SEL_BLUE_FG 


.SEL_HBLST_FG 


~SEL_HBLW FG 
~FG_4 

-FG_2 
»FG_1_XFG_2 
wFG_3 
wFG_2_XFG_3 
»FG_4 

wFG_5 

~FG_4 
»FGL_XFG2_AMF 


wFG2_XFG3_ AMF 


»WIDTH_FG_AMF 


wHORTZ_FG_ AMF 
UEPTH_FG_ AME 


»VERT_FG_AMF 
WINTENS_FG_ AMP 
WRED FG AME 
.GREEN_FG_AMF 
WBLUE_FG_AMF 


»HELST_FG_AMF 


WHELW_ FG AMF 


PSF Modifying Function Generator Output With 
Audio »AUDTO 
Section Farameters ~ Blanking 
sak Artwork Blanking 

Vertical Blanking Start «VBLST 
Vertical Blanking Width »VELW 
Horizontal Blanking Start »HBLST 
Horizontal Blanking Width » HRLW 
Special Blanking «SPEC BLANK 


Externded Blanking 


WEX_ BLANK 


Fudan 


9.5 


9.5.1 


Pate 
Pw Sed 


Pad 
F.Gal 


RP ubu2 
Pubad 
Pu bud 
9 ubad 


9,646 


oA? 
9.8 


SYSTEM IV USER’S MANUAL 


Screen Blankirgy 
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Heleting Fairings 


Li. 
12. Animate Flip 
Modify oa Keyframe 
Remember a Picture 
Exchange Pictures 
13. Insert 
14. Display artwork 
1S. Wisplay Fhase 
16. Frint Keyframes 
17. Ineluding Notes With Your Animation 
Ga SCENE ELIT MORE 
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2. Splicing Scenes 
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H. PLAYBACK MORE 
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4. Resetting Playback 
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Step Forward 
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7. Touching Up Colors 
8. Including Notes With Your Animation 
9. The Flayback Compiler 
9.1. Correction of Invalid Fairings 
10. Remote Flayback 
10.1 The Old Remote Panel 
10.2 The New Remote Fanel 
i. THE RFU DISFLAY 
da SUMMARY OF SYSTEM IV ERROR MESSAGES 
K. SUMMARY OF SYSTEM IV RESERVED WORTS 
be ARCHIVAL STORAGE AND RETRIEVAL OF YOUR WORK 
1. Saving Your Animation on Tape 
2. Loanding Your Animation from Tape 
3. Deleting Your Animation from the Tlisk 
4, Updating Old Animation 
Mu FARAMETERS TEACTIVATED BY SPECIAL COMMANT 
Nu DEFAULT AND VALIO: MOTIONS ON FARAMETERS 
QO. INGEX TO SYSTEM IV NAMES 
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A.2 CHOOSING YOUR OWN NAMES 


You’ll be assigning rames to many things, like sections of artwork 
and scenes. Use almost any mames you want, but your mames must be ma 
more than 24 characters long, must begin with a capital letter, and 
must contain only capital letters, mumbers, and underscores. If System 
IV telis you that you cannot use a mame, then choose another mame. The 
first mame is most likely being used for something else. Names you 
can’t assign are called ‘reserved words’. A complete list of reserved 
words is in section K of this maruwal. 


A.3 WHAT IS A CONTROL STRUCTURE 7 


Ags mentioned earlier, before you can create animation, you must 
supply System ITV with some preliminary information ahout your 
animation, This information goes into a control structure. A control 
structure includes 


ao. Name of the job you are working on 


b. Sectioning informations 
Camera that you will use to section your artwork 
Number af sections 
Length of each section 


c. Hierarchy ~~ In the hierarchy you’ll bind sections of artwork 
together so that you can control them simultaneously. 


d. Alternate mames of scenes. There are ten scenes. They have 
permanent mames A,R,C,D,E,F,GyH,l,J. You might want to give 


them rames that are more meaningful to you, such as WALK, RUN, 
or CAR. 


e. Alternate mames of sections. Sections have permanent mames 
S1, S2, «anaeygS5O,. You might want to give them mames like L_ARM, 
R_ARM, HEAT. 


ff. Irnactive parameters. System IV runs more efficiently if you 
‘kill’ porameters you won’t be using. If you don’t know which 
parameters to kill before you start animating, then you can kill 
them later. 
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A.4 WHAT ARE FARAMETERS 7 


When you crente pictures with System IV, you’ll transform your 
sections of artwork by changing their size, position, color, etc. 
These attributes that you cam change are called ‘parameters’. You’ll 
create pictures by adjusting parameters. 


System IV has 3 types of parameters: 


a. Frame Farameters 
bh. Section Parameters 
c. Geometric Farnameters 


Frame parameters apply to the entire picture at once and mot to 
individual sections of artwork. These parameters do mot helong to any 
particular section, but they are shared by all the sections. For 
example, colors are frame parameters. Colors are assigned to a picture 
according to the gray levels in the picture. If two sections have the 
same gray Level, then they will necessarily he the same color. You 
carmmot assign different colors to the two sections becnuse colors are 
frame parameters. See section F.9.2 for a complete list of frame 
parameters a 


Section parameters apply to individual sections of artwork. For 
example, intensity is a section parameter. Every section hos its own 
intensity parameter, which allows you to assign every section a 
differant intensity if you wish to do so. The majority of System IV’s 
parameters are section parameters. See sections F.9.3, F.a9e4, Feed, 
and F.9%.4 for a complete list of section parameters. 


Geometric parameters apply to one or more sections of artwork oat 
the some time. You use these parameters to move sections or 
combinations of sections through space, to rotate them, toa change their 
proportions, and to skew them. You must specify which sections are to 
be controlled together by building a hierarchy with System IV’s NODE 
statement. See section F.9%.1 for a complete list of geometric 
parameters. Section E.16 explains how to build a hierarchy. 


If you start animating ‘from scratch’ with a full set of 
parameters, you will have these parameters to work withs 


ao. i set of frame parameters 


b,. 1 set of section parameters for ench section of 
artwork, 


ce set of geometric parameters for ench section of 
artwork amd each mode you created with System IV’s 
wWNOKE statement 


SYSTEM IV USER‘’S MANUAL FAGE 4 


A.5 FARAMETERS IN SYSTEM IV COMMANDS 


You will often want to command System IV to perform operations on 
parameters that you choose. For example, you might want to ‘kill’ some 
parameters to make System IV run more efficiently. Cartain conventions 
apply when you specify parameters in commands to System IV. 


Frame parameters do mot helong to any section or mode. You simply 
refer to them by the mames on their switches. For example, you put 


oRED 1. if you mean red for gray level 1 
»GREEN_ 1 if you mean green for gray level i. 


For section parameters and geometric parameters, you must also put 
the mame of the section or node that the parameter belongs to in front 
of the switch mame. Size, for example, is geometric. Every section of 
artwork and every node in your hierarchy hos its own size parameter. 
You canmot simply refer to “°.SIZE’ because there is ambiguity about 
which size parameter you mean. Instead, you put 


SL «SIZE if you mean section 1’s .SIZE parameter 
$2 «SIZE if you meam section 2’s .SIZE parameter 
SAM .SIZE if you mean the node SAM’s .SIZE parameter. 


If you want to refer to several parameters of the same section or node, 
you only need to enter the mode mame once at the beginning of the list. 
For example, you put 


Si .SIZE .TRNSLT_X .TRNSLT_Y if you mean section 1’s .SIZE, 
»TRNSLT_ UX, and .TRNSLT_Y parameters. 


If you want to perform an operation om all parameters, or om all 
parameters of a particular sectiom or mode, System IV allows you to use 
the reserved word ‘ALL’ rather than Listing the parameters explicity. 
If the ‘ALL’ is preceeded by 1. section mame or node mame, it means all 
parameters of that section or mode for which the operation makes sense. 
Otherwise, “ALL’ meang all parameters for which the operation makes 
sense. For example, you put 


Si. Ali if you mean all of section 1’s parameters 
$2 ALL if you mean all of section 2’s parameters 
Al. if you mean all parameters. 
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System IV allows you to use parentheses to ‘distribute’ one or 
more symbols over geveral section names or mode mames. This fenture 
provides you with a convenient shorthand. For example, you cam put 


($1-S4 >¢ .SIZE > if you mean the .SIZE parameters of sections 
L,2,3, and 4. This is equivalent ta putting 
$1 .SIZE $2 .SIZE S3 .SIZE S4 SIZE 


(SAM SUED( .SIZE .ROTATE > if you mean the the .SIZE and 
»eROTATE parameters of the 
nodes SAM and SUE. This is 
equivalent to putting 
SAM .SIZE .ROTATE SUE .SIZE .ROTATE 


When you use parentheses in System IV commands, you should observe 


the following conventions: 


o. The first set of porentheses must contain a List of 
section mames and/or mode mames,. You can use ’-% to 
specify a sequence of sections (see above example). 


bh. The second set of parentheses contains a list of 
parameters, or any other symbols. If there is only 
one symbol in the list, the parentheses are optional. 
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A.é HOW TO ENTER SYSTEM IV COMMANDS 


When you work with System ITV, you will be instructing System IV on 
what to do by entering command lines. A command Line consists of no 
command, gometimes followed by some additional information. The pieces 
of additional information are called ‘arguments’ for that command. 


You enter commands and arguments by typing at the keyboard or 
pushing a switch if the command or argument has a switch. Symbols typed 
at the keyboard must be seperated by o comma or a space. For commands 
with arguments, you must push the RETURN key after you enter the last 
argumerrt « 


All of the switches on System IV’s control panel have lamps. In 
general, if you push a switch and that switch represents o command in a 
command line, the name of the command will be echoed om the 
dgilphanumeric display and the lamp will light while System IV is 
executing the command. If you push a switch and that switch represents 
on argument in a command line, the mame of the argument will he echoed 
on the alphanumeric display but the state of the lamp will mot change. 


When most commands are completed, the switch lamps will go out 
automatically. For a few commands you must push the command’s switch 
to make the command terminate. If you must do this, it is moted in the 
discussion of that command. 


System IV always ’listens’ to you. That is, while System IV is 
executing ao command, you can go ahead and enter more commands for it to 
execute afterwards. This is known as ‘typing ahend’. When System IV 
begins executing oa new command, the cursor on the alphanumeric display 
Jumps to a mew line and System IV prints o °#’. Don’t he alarmed if a 
‘KK’ is printed while you are typing ahead. This is normal and it will 
have no effect on the command that you are entering. 
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Aw? FF YOU MAKE A MISTAKE 


If you make a mistake and push a switch that selects the wrong 
command, try pushing the switch again. Most switches negate their 
action on every gecond push provided they have not done anything to 
your animation before the switch is pushed a second time. 


[If you make a mistake eantering an argument and your command line 
has mot been executed yet, you use the delete key to correct your 
mistake. Ench time you hit DEL it will delete one key or switch push 
starting with the most recently entered push, You will see your input 
heing deleted on the alphanumeric display. After you have deleted your 
mistake, you can enter the remainder of the line correctly. 


Tf you push DEL and mothing happens to the alphanumeric display, 
that could mean that the command you were trying to delete was already 
executed. This may or may mot be a problem. Try pushing the switch 
representing the item you want deleted. If you cannot recover from your 
mistake you will have to start over again, hopefully only from the 
point where you made the mistake. 


If you enter an invalid command line, you will see oa blinking 
arror message on the bottom line of the alphanumeric display. To erase 
the error message, you push the CEM key (clear error message) om the 
keyboard. Section J of this manual contains a summary of error 
messages. Generally, System IV ignores invalid commands. 
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A.8 AN EXAMPLE 
Suppose your artwork is a car divided into 3 sections. 


ree cece cove tose sees suse onee ment meet suet sete teen sats S100 ster Mie sys eote Sees E9ee etEG Sons fuse GEne none Gens Goes SE0G sete Grey eoED Outs Lome ceEt cons teen GowU sess EEE ceeD anes ease cert 
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You want to assemble the cur and move it across the screen from 
left to right.: How do you do it? 


You’ll start ain control structure mode and build oa control 
structure for your animation. First, enter 


»CREATE EXAMPLE Return Key 


to create a mew control structure. The mame of your animation will 
be EXAMFLE. 


Next you’ll enter 
»AUTO_ SEC 

This command sections the artwork, creates three section modes, and 
attaches them to your artwork. Each section mode contains one set of 
section parameters and one set of geometric parameters. 

Next, you might want to mame the sections. Enter 

«NAME SEC FWHEEL Si BODY S2 RWHEEL S3 Return Key 

You can mow refer to section Lo oas FWHEEL, section 2 as BODY and 


section 3 as RWHEEL,. You can use the parameters in these modes toa 
assemble the car. 


SYSTEM IV USER’S MANUAL FAGE 9 


New you’l] want to create a mode cantrolling the assembled car. 
Then you’ll be able to mave the entire car from left to right across 
the screen. Use the command 


«NODE CAR FWHEEL BODY RWHEEL Return Key 


You created a geometric mode, CAR. It controls oll three sections at 
the same time. You can visualize the hierarchy you crented as: 


ven seme anes care sags cone seen ante seen ones Ones ane ates outs seen 


FWHEEL BODY RWHEEL 


Si $2 9% 
Now you’ve built a control structure and you are ready to begin 
animating. Enter 
«ANT MATE 
to exit control structure mode and enter animate mode. System IV will 
need some time to digest your comtrol structure. When System IV is 
rendy to proceed, the lamp on the .ANIMATE switch will go on and the 


Hglpharumeric display will indicate that you are in animate mode. 


Now you’1ll want to assemble the car by moving the wheels where they 
belong. You’ll work om the front wheel first. 


First you enter 
« TRNSLT_X 
This attaches a translation-in-x parameter to the leftmost shaft 
encoder. AS you turm this encoder bock and forth, the front wheel will 
move left and right om the CRT. 
You’1ll also want to move the front wheel up and down, so you enter 
» TRNSLT_Y 
This attaches a trangslation-in-y parameter to the shaft encoder second 
from the left. As you turn this encoder back amd forth, the front 
wheel will move up and down om the CRT. Now you can put the front 
wheel where it belongs an the car. 
Next you’ll want to put the rear wheel on the car. Enter 


»SELECT NODE RWHEEL Return Key 


The same shaft encoders you used for the front wheel will now move the 
renr wheel, Fut the rear wheel where you want it. 
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Now you’re ready to move the entire car at once. To do this, 
enter : 


«SELECT NODE CAR Return Key 


The two shaft encoders will now move the front wheel, rear wheel, ariel 
body of the car simultaneously. 


To take the car move across the screen, you’ll want to make two 
keyframes. In the first keyframe the car will be at its starting 
position, and in the last keyframe the cor will be at its final 
position. 


Turn the shaft encoders to move the car to its starting position, 
and ember 


»MAKE_KF 1 Return Key 


This makes the picture on the CRT into a keyframe. During playback, 
this picture will be displayed on video frame number 1 of the scene. 


Now turn the shaft encoders to move the car to its firial position, 
and enter 


«MAKE KF 100 Return Key 
This makes the picture into another keyframe. During playback, this 


picture will be displayed on video frame rumber 100 of the scene. The 
scene you’ve created will be 100 video frames long. 


Now you’ll want System IV to make the inbetweens for your scene 
and play the scene back. Enter 


«PLAYBACK 


to exit animate mode and enter playback mode. When System IV is rendy 
to continue, the lamp on the .FLAYBACK switch will go on amd the 
alphanumeric display will indicate thnat you ore in playback mode. 


Next, erter 
«FORWARD 
System IV will mow take some time to digest the information you’ve 
entered and work aut the inhetweens for your scene. When System IV is 
ready for playback, the lamp on the .FORWARD switch will go on and the 
picture om the CRT will show the car oat its starting position. 
To play back your scene, enter 


»«FORWART 


again. The car will move across the screen from the starting position 
to the final position, It will start slowly, pick up speed im the 
tiddle, and finish slowly. This is slow fast slow motion. Later 
you’ li) learn how to specify other types of motion. 
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You’ 11 probably want to see your animation again. To do this, 
First enter 


wRESET 
The lamp on the FORWARD switch will go out. Next, enter 
»FORWARL 


The lamp om the forward switch will go on, and the picture an the CRT 
will show the car at its starting position again. Finally, enter 


«oF ORWARL 


again. System IV will play back your animation one more time. You can 
Play back your scene as many times as you want by repeating the last 
three commands, 


Now read the entire manual. After you have read it, try creating 
some simple animation using System IV. 
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B. SYMBOLISM USED IN THIS MANUAL 


In this manual we use certain conventions to describe the syntax 
of System IV commands. Tois section lists these conventions in 
alphabetical arder. 


Wher YOU S@e ana It means won 
i { argl } i You must enter exactly one of the arguments 
H Cw + i argl,e..yargn. lo not enter the braces. 
H { } i 
H { argnm + ! Examples <.WFM_1> 
i H .WFM_ 2} 
H i C.WFEM_ 3} 
H H <.WFM_ 43 
H H means you must enter either .WFM_1, .WFM_2, 
I H «WFM_3, Or ~WFM_ 4. 


stot Geen sone ages anne sees pase Geen cone Gast gate pace gaee See snae sone sess cose Gout FORE HHEE BeEy cnED Fees GHEE LODL cee” GubS EEES EtuE GUDO HOLS OED Seay Dutt OUR GuSL SEGU Go=D HOGE Suet GOEL SOOY enue GULO Suet CUES femy Sune HOEE CUED SEL OOEE SON SonP GEG WEE COME He¥e rene mn=h cous racy HOOD cred HHne OOuE mud wee toys ente situs 


Kargk i You have the option of entering some argument. 
H i Te not enter the braces. 


t Examples  %x*XNUMK 


means you have the option of entering a mumber. 


00s ones ates esen tes oe nee sume Sere SebE Gene fee GUY EOGe AOE Rene cute mete Gate BeEe ees Sunt Sete tute Sete UEC fOEn fney ete Rene Les eae OnOd BRE cOEr oOeE Gees seen fame Gene DEES GEED GOES feeE ened Hue Dene OreD cue Gntw ene Ease oeH Geen OOte GHES Goan Gets macs ReeL Buen HHE tere eens pene cone meee cane wnse ete Catt outt 


You may repeat the preceeding entry. Do mot 


H i ou 6 amter the wus 

! | Examples VFI VF2 ... VFi 

H 1 means you must enter one or more single video 
i H frame numbers, for example 11 23 71 89 101. 

i CR? i You must push the RETURN key. 

i “CREE i You must push the RETURN key only if the last 


H i <item was typed at the keyboard. Ilo not push the 
i i RETURN key if the item was selected by pressing 
i i oa Switch. 


A004 enae aaee ane wens wane Mtns cone Meee Gene tues vent tone Gene eave Gene wees wed Sete Bend eens HuOt cone cute cert Sens bere cued tee weeE ents Gees eee BEE euEe ress Seed ware ever mee Gtee ceed seed Pind etey Deca Gand DOEd EEG nore SEOY Sees see DEae ends Cnny ance sees mney enue cone ums Geen ane vane Sage etd mite tee MHee Gees Hanh 


SYSTEM TV USER’S MANUAL FAGE 13 


Wher YOU SE@@ ana It means ean 
t ' 
ft t 
i KF or KFi i You must enter a single keyframe mumber. 
i f 
v ' 
H i Examples & 
H H 
H i means keyframe mumber 3. 
1 
t s] * 
H KFS or KFSi i You must enter one or more keyframe mumbers. 
H it You may use the hyphen ’-’ to enter sequences 
H | of keyframe mumbers. 


| Examples 
! H 1 3 7-9 12 


means keyframe mumbers 1, 3, 7, 8, 9%, amd Le. 


loves ete ones come eter ents ene nine Sate Sate Ot0G Mint Sens Sete news Sete SO8e SERS Sete Hed GEMe seme GOES GeeE Gene Sou fUED Suny Gene sued ones Gene Soe” Rete Suee Sear SenD SEE bees ates poe bres GuEe Reve Gees cope gues ninE Geen twee Stee Gate epee cone OEE OEE MEH noEd Sey eens Gone weet brEE Sane HeGe cure mune Gand nus HES ute Laue 


1 NAME or NAMEL i You must enter aorame. The mame must be at most 
H i 6 fourteen characters long, must begin with o 

H i letter, and must contain only letters, mumbers, 
H i and underscores. (The underscore ’_’ is made 

H i by holding down SHIFT and pushing the hyphen 

i to ¢="), You may mot use reserved words og mames., 
i i A complete list of reserved words is in section 
! t K of this marual. 

' t 

H i Examples: LEFT_LARM is a valid mame 

i H ; 41234 is a valid name 

H H THE ENCYCLOFEDIA is invalid (too long? 
i H 1234 is invalid Cheging with rumber > 
H H SEMI-CIRCLE is invalid (no hyphens) 

H H ALL is imvalid (reserved word? 

! NOD or NOD i You must enter a mode mame. The mame my be 

i i either a geometric mode mame or a section mame. 
i i Exampless CAR is a valid geometric mode mame. 

H H $1 is a valid section mame, 

H I Lis. valid section mame, 


ene went teen seme nepe ante S900 weet nae sone cums tre sent tree seus Heed cies Were Meee HEHE Gums SORE ees OED naes Seed HOEK eyed Opts Gund wena cute Sete eens Sete meen eewe SOG0 SOE ney Yate Cue nace eee Fads eum” fatE Cnet Hone Sunt ted net eyab tes pend qued BEN etn win tone note ean Att une Cunt Gum ied oeim Hhey fete oun seee 


NUM or NUM You must enter oa mumber. 


1 & 


i Examples % 


FAR or FARL i You must enter the mame of a parameter. 


' 1 Examples: SIZE is oa geometric parameter. 
i i »INTENS is a section parameter. 
H H «RED 1 is a frame parameter. 


—— 


1 
1 


When YOu S$@@ wa. 


FARAMS or PARAMS. 
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It menms «ae 


ore Geet once sees snes seat seve cua esos cous seus tees cues sess cess eneu cece seas core sees sees once seet sees ofee cose cone Seve cues Eds evev fens S¥Es Gone see ane eu nor Sous 4adE vORe onde Lave tage oes Sued SEOs bene Gene GenH meee Gest sehy Soe Gene Sone 


You must enter a list of one or more parameters. 
The list may include ary combirntion of 


a. Frame parameters 


b. Section parameters or geometric parameters, 
preceeded by o node name. The syrmtax is 


NOD FARL PAR2 ... PARI 


c. Forameter group mames, except where 
noted im the discussion of a command 


You cam use parentheses and the reserved word 
‘ALL’. Section A.S of this manunl discusses 
Parameter Lists. 


Examples: 


«RED 4 » BLUE 1. < 
means frame parameters .REDL1 and .BLUE_1 


$1 .SIZE .INTENS 
means section i’s .SIZE and .INTENS., 


SAM .SIZE .INTENS 
means the made SAM’s .SIZE and .INTENS. 


MYGROUF 
means the parameter group MYGROUF. 


S1 ALL SAM ALL. 
means all of section 1’s parameters and 
oll of the node SAM‘’s porameters. 


ALL. 
means all parameters 


Si .SIZE .ROTATE w.RED_1 GROUFL 

means section 1’s .SIZE and .ROTATE porameters, 
the frame parameter .RED_1, and the parameter 
group GROUFI. 


($1 $2 CAR SIZE) 
means section 1i’s .SIZE parometer, section 2's 
-SIZE parameter, and CAR’s .SIZE parameter. 


Ste A468 0006 tae meet none ones snes Bees come nove mene suse west WOO Heee sure fuse rene seen News Gas Gass Gatd GuGD GEEE SEED ctes O98 DEH Aun sete Stee Sees HO sree eee cote DEED DIED st¥E Goes ree aneE Sens SEE DOSE GO8e SOLE COME GEE Gide bem nied mies Gute ctbe ctee tind Gite neue Sete ete LOE Mtns seat KOED HOO Gxt tent soit cent 
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When you 


Arte ates cose enee nee ane enue tee sone Gone Stet aut enee Htee tees eres Geer wemE Gene tent Seve Stee Sut ment Sets GOET cued #408 Ge=E crt nest sue nent cose SEHD EEGE oFeE Fane Goes SOEE Gute SOO GUEE DIE Gest Heed Stee Dent SEGE GHD TO00 Sond Gene OtET HOES Sten coEE Seep Sees Sue MAES HOA UGE Mity Sted Side bte nid SHEE hunt Bice ene 


SCE or 


GOC nas 


SCEL 


SEC or SECi 


VF 


or 


VE a 
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It means «an 


i 6 6You must enter a scene mame. You may use eitner 
i og permanent scene mame (CA,B,C,U,EyF,G,H,1,J) or 
+ om alternate scene mame. 


| Examples: A is a permanent scene mame. 
H WALK CYCLE is an alternate scene mame. 


Js00 anew none teee pun caeg ane Onde Ones Sue neue cous Dees Otte HECE eaey ane mune Nese Stes tuat Duce ated OOF SOED etee tow oteu One COT SEES OEP UES SURE COND oURE Sout GODS nest GuEE mete Heat ered Stee Ge=e eEst pene Bene Dene SOne SEte Gute etd HEty Hert ObOE tens Se Sete euee ofeE Gent weee neve sun e¥ae nteD nese cend cont sect 


i You must enter a section mame. You may use 
i either a permanent section mame, am alternate 
i mame, or simply the number of the section. 


| Examples S1 is a permanent section mame. 


H LEFT ARM is an alternate section mame. 
H 1 means the same thing as Sl. 


t 
i You must enter oa single video frame mumber., 
1 
FY 


i Examples 23 


1 means Video frame mumber 23. 


1 

1 

i You must enter ane or more video frame mumbers. 

i You may use the hyphen ’-’ to enter sequences of 
i} Video frame mumbers. 


i 1 21 31-41 61 


means video frame mumbers 1, 21, 31 through 41, 
i and él. 
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C. STARTING THE DIGITAL HARDWARE 
Apply power to the Eclipse $/130., 
Apply power to the line printer. 
Apply power to the disk drive and wait for the READY light 
to qo or. 
Set the data switches on the S/1i30 as followss 
UsUF, [TeNOT UF 


Switch O123 45 678389 10 11 12 13 14 15 
Set To Unhropnopood vu U Ut UYU YU 


Toggle the RESET switch on the S/130. 
Toggle the FPR LOAM switch an the $7130. 


FILENAME? will appear om the terminal. 

Strike the RETURN key an the keyhoard. 

VATE? will appear on the terminal. 

Enter the date, using mumbers, om the keyhoard ag momth, day, yenor., 
For example, May 17, 1989 would he entered as 5 17 89. Strike the 
RETURN key « 

TIME? will appear on the terminal. 


Enter the time, im 24 hour format, on the keyboard. 1:30 pm is entered 
ng 13 30. Strike the RETURN key. 


* Will appear on the terminal, 


Type HI on the keyboard and strike the RETURN key. Wait for > to 
appear on the terminal. 


Type SYSTEM4 on the keyboard and strike the RETURN key. 


You are mow im System IV, 
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ft. SHUTTING OFF THE DIGITAL HARDWARE 


If you are im System IV, you meed to exit System IV first. Refer to 
section E.S of this marual for instructions on how to do this. 


Wait for > to appear on the terminal. 

Type BYE on the keyboard and strike the RETURN key. 

Wait for MASTER DEVICE RELEASED to appear on the terminal. 
Turn off power on the disk drive. 


Turn of f power om the line printer. 
Turn off power om the Eclipse $/130. 
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E. CONTROL STRUCTURE MODE 


In control structure mode you supply System IV with preliminary 
information about the animation you want to create. This information 
applies tao all 10 scenes of your animation. 


You begin by telling System IV whether you want to create a mew 
animation or retrieve an existing animation. When you crente a mew 
animation, the only preliminary information required of you iss 


no. How many sections to divide your artwork into, and 
bh. Where to draw the sectioning lines, 


The required preliminary information is minimal because System IV 
has many ‘defoults’. A default is an piece of information that System 
IV assumes unless you supply a different piece of information. 


Often you will want to supply more than the minimal amount of 
preliminary information. Figure E.2 will guide you through all the 
options. The commands in the figure are explained later in section E. 


Wher you create a mew animation, you will see your artwork. 
displayed using the sectioning camera. The sectioned artwork is 
displayed while sectioning is taking place. 


When you initially start up System ITV, you will begin im comtrol 
etructure mode. To enter control structure mode from any other mode, 
the command is 


«CONTROL <CREX 


The lamp on the switch will go on, and ’.CONTROL’ will appear on the 
alphanumeric display. Now you can execute any of the control structure 
mode commands. 


Figure E.l shows that will appear at the top of the alphanumeric 
display when you enter control mode. The field Inheled witn N’s 
contains the mame of your animation. The fields Llobeled with X‘s 
contain the names of the current waveforms. Initially, all these 
fields are blank. Lines 6 through 23 of the alphanumeric display are 
used to echo your commands. Line 24 is for error messages. Your 
commands will fill up the display from top to bottom. Once the display 
is full, System IV makes room for each mew command by clearing the 
oldest line of the display. 


To exit control mode, you select any other mode. 


ANIMATION WAVEFORMS 

NNNNNNNNNNNNNNNNNNNNNNNANNNNNN Lom XXXXXXXXXXXXXXXXXXXKXXKXK XX XXXX 
2m XXXXXXXXXXXXXXXXAXXXKKXXXXXAXX 
3 om XXXXXXXXXKKAXKXXXKKKXXK XX XXXX 
4m XXXXXXXXXXXXKXXXXXKXXXXXXXXXXXX 


FIGURE EJ -~- ALPHANUMERTC DISPLAY FOR CONTROL MODE 
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FIGURE E23 
A RECOMMENDED SEQUENCE FOR BUILDING A NEW CONTROL STRUCTURE 


Ll. Use the .CREATE command to create o new control structure. 

2. If your sectioning camera is mot the default, use «SEC CAMERA to 
select the sectioning cameron. If you make a mistake, repent step 2. 

3. Section your artwork using .AUTO_SEC, or else use .NUMBER_ SEC 
Followed by either .SFPECIAL SEC or .MANUAL SEC. 

If you make on mistake, repent step 3 or use .ANJUST_SEC. 

4, If your working space is mot 20, 20 then use .DIMEN to set the 
proper dimension. If you make oa mistake, repeat step 4. 

S. If your video rate is mot the default rate, use .VIDEQ RATE to 
set the proper video rate. If you make a mistake, repent step 3. 

& If you want to assign alternate mames to your sections, use the 
»NAME_SEC command. If you make a mistake, repeat step 6 or use 
the «RENAME command. 

7. If you want to assign alternate mames to your scenes, use the 
wNAME_SCENE command. If you make o mistake, repent step 7 or use 
the .RENAME command. 

8. If you want to create a hierarchy of geometric nodes, then use 
the .NOTE command. If you make oa mistake, repeat step 8 or use 
the .DELETE NONE command. 

9. If you want to deactivate parameters to make System IV rum faster, 
then use the .DEACT_FARAM command, If you make a mistoke, repent 
step 9% or use the ACT PARAM command. 

10. If you want to activate parameters that have heen denctivated, 
use the .ACT LPARAM cammand. If you activated o parameter by 
mistake, use the .LEACT FARAM command to correct it. 

Li. If you want to form porameter groups, use the .GROUF command. If 
you make a mistake, repeat step li or use the .UELETE_ GROUP command, 

12. If you want to load the function generators with waveforms other 
thon the default waveforms, use the «LOAD WFM command. If you make 
no mistake, repent step 12. 

13. If you want to print your control structure, use the .PRINT command. 

14. If you want to save the work you’ve done so far, use the .SAVE 
command. 


ats s0e8 none nese wens acs sage ones O08 nde Gute Sone sued cers coms aren cues Sous seuy S89 vane fase Gees send FanG GA04 OLE HONG Gene GEtH chee cute eute neg Seay SEeD snes Gnye cies Sete enue OYE! HOTS ress cece cece SoG GeeD OtdE HOGG GEER Goss Once euD Gene Mien Ded bed) Feed dD BOLO Yune Geet cued Nene nend EEG nts weHt edt Geel tbe 


15. If you want to begin animating, use the .ANIMATE command. 


16. If you want to quit for the day, make sure you are im .CONTROL mode 
and enter the .BYE command. 
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E.i CREATE A NEW ANIMATION 
To create a mew animation, enter 
»~CREATE NAME «CR 


where NAME is the mame of the animation you want to create. The name 
can contain a maximum of 29 characters, including letters, rumbers, amd 
colons. You can use colons if you want your animation to reside in a 
particular directory or on a particular device. System IV does not 
ollow you to create an animation with the same mame as another 
animation which has already been saved. Underscores are not permitted 
in the mame of your animation, though they are legal in most other 
System IV mames. 


The CREATE command deletes the old working files, if amy, amd 
crentes a mew set of working files for your animation. If you save your 
animation Later, the animation is saved under the mame you provided in 
the CREATE command. After System IV executes this command, the mame 
of your animation will appear on the alphanumeric display. 


You can use directories to organize various jobs and to avoid mame 
comPlicts. If animators Sam and Sue each want to create their own 
animation mamed STARS, they could create their own directories mamed 
SAM and SUE. Them SAMSSTARS refers to the animation ramed STARS in 
Sam’s directory, and SUESSTAKS refers to the animation mamed STARS in 
Sue’s directory. The two animations could be completely different. When 
you specify a directory that does mot exist im the .CREATE command, 
System IV will create that directory for you. 


You are allowed to give your animation the same mame that you 
choose for a section, mode, scene, or parameter group, but doing this 
could couse confusion if you try toa change one of the identical names 
i aot QT a 


Examples CREATE TOYS <CR> 
creates an animation mamed TOYS in the current directory. 


Examples .CREATE MYSFACEs TOYS <CR> 
creates an animation mamed TOYS in the directory MYSFACE. 


Examples CREATE DF4sMYSPACEs: TOYS <CR> 
creates an animation mamed TOYS im the directory MYSPACE 
on device DIF4, 
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E.2 RETRIEVE AN EXISTING ANIMATION 
To retrieve an existing animation, enter 
~GET NAME =CR> 


where NAME is the mame of the previously saved animation that you want 
to retrieve. 


System IV finds the saved animation and copies it into working 
files. The saved copy remains intact until you enter another . SAVE 
command, regardless of what you do to the working copy. After System 
IV executes the .GET command, the name of the animation will appear on 
thie alpharumeric display. 


If you try to retrieve an animation that was saved with an old 
revision of the System IV software, you will get the error message 


ANIMATION MUST BE UFTIATED 


In this case, you need to update the animation so that it is compatible 
With the current revision of the software. The procedure for updating 
animation is im section L of this manual, 


Examples GET TOYS <CR> 
retrieves an animation mamed TOYS from the current directory. 


Examples «GET MYSPACEsTOYS <CR> 
retrieves an animation mamed TOYS from the directory MYSFACE. 


Examples GET DF4sMYSPACES TOYS <CRs 
retrieves an animation mamed TOYS from the directory MYSPACE 
om device IF4, 
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E.3 RENAME A SYMBOL 


To rename o section, o mode, ao scene, 2 parnmeter group, o 
waveform, ar your animation, enter 


»>RENAME NAMEL NAME? <CRe 
where NAMEL is the new mame oanmd NAMES is the old name. 


When you rename a section, a mode, ao scene, or a parameter group, 
the mew name replaces the old name. 


When you rename o waveform, the new waveform mame replaces the old 
waveform mame im your control structure and om the alphanumeric 
display. System IV will load the mew waveform into the function 
generators im place of the old waveform when you exit control mode. 


When you rename your animation, the new mame replaces the old rame 
im your control structure and on'the alphanumeric display. The next 
time you gave the animation, System IV will save it under the mew rmme. 
If the animation was previously saved under the old mame, the old copy 
remains intact and two copies of the animation will exist. You can 
retrieve an animation, modify it, and save both the original version 
and the new version. 


Examples «RENAME LEFT ARM LARM <CR> 
changes the name of o section from LARM to LEFT_ARM. 


Examples «RENAME MYWAVE.WF SINWWF <CR> 
replaces the SIN waveform with MYWAVE waveform. 


Examples GET DEMO1 <CRS 
«RENAME DEMO2Z TEMOL =<CR> 
»SAVE <CREK <CRE 
retrieves the animation mamed DEMOL and saves o second 
copy mamed DEMO2. 
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E.4 SAVE YOUR WORK 
To save all of the animation you have crented so far, enter 
~SAVE <CR>& <CR> 
Your animation will be saved with the mame that you gave your 
structure, If you previously saved the same animation, then the mew 
copy will replace the old copy. The working copy of your animation 
remains intact, so you can continue animating at the point where you 
were before you saved your work. 
E.5 EXIT SYSTEM IV 
To exit System IV and return to the operating system, RDOS, type 
«BYE CRS 


from the keyboard. Make sure you do oa .SAVE before you do a .BYE if 
you want to save your work. 


23 
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E.6é SELECT THE SECTIONING CAMERA 
To select the cameron you will use to section the artwork, enter 


£.CAM_A} 

£.CAM_B} 

RED 
WSEC_CAMERA ¢. GREEN} “CRY 

BLUE} 

{LUM} 

£4 CAM AUX_ 1} 

4. CAM_AUX_2} 


The default sectioning camera is .CAM_A. 
Examples «SEC CAMERA .CAM_B <CR> 
selects cameron Kas the sectioning camera. 
Ew? YWEFINE THE NUMBER OF SECTIONS 
To define the number of sections you want your artwork divided 

into, ember 

»NUMBER_ SEC NUM <CK> 
where NUM is a number from 1 to SO, 


Examples NUMBER SEC 6 <CR> 
defines the artwork as having 6 sections. 


E.8 AUTOMATIC SECTIONING OF ARTWORK 
If you enter 
*AUTO_ SEC <CRo# <CR> 


then System IV will determine the number of sections on your kodalith 
and automatically section your artwork. 


‘ You should adjust the video level controls properly hefore trying 
automatic sectioning. You will find it helpful to invert the video so 
that you can see whether the sectioning lines are correctly drawn after 
this command is executed, 


The sectioned artwork will appear as the picture immediately after 
System IV completes the .AUTO_SEC command. If the section lines are 
drawn incorrectly, adjust the video level controls or reposition your 
artwork, then try the .AUTO_SEC command again. 


If System IV cannot section your artwork automatically, the error 
nessage 
CAN’T SECTION ARTWORK 


will appear on the alpharumeric display. In this case, you should 
section your artwork manunily Csee .MANUAL SEC command), 
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E.? MANUAL SECTIONING OF ARTWORK 
If you enter 
»MANUAL SEC <CRo% 


you cam manually section your artwork. You will be adjusting the 
sections’ lengths im order of section mumbers. 


When you use manual sectioning, you should invert the video sa 
that you can see all the sectioning lines. 


The procedure for 4 sections is described here. This procedure 
easily extends to any mumber of sections. First, enter 


«MANUAL SEC <CRox 


Your artwork will appear as 2 sections in the picture. Section 1 will 
have minimum length and everything else will be in section 2. Use the 
leftmost shaft encoder to adjust the length of section 1. When section 
l is of the desired length, type <CR>. Your artwork will appear as 3 
sections. Section 1 will have the length you gave it, section 2 will 
have minimum length and everything else will be in section 3. Use the 
leftmost shaft encoder to adjust the Length of section 2. What you add 
to or subtract from section 2 will be subtracted from or added to 
section 3. When section 2 is of the desired length, type “CR. Your 
artwork will appear os 4 sections. Sections 1 and 2 will have the 
lengths you gave them, section 3 will have minimum length and 
everything else will be in section 4. What you add to or subtract from 
section 3 will be subtracted from or added to section 4. When section 
3 is af the desired length, type <CR> again. Sectioning is mow 
complete. 


While you are sectioning your artwork manunlly, the alphanumeric 
display shows the length of the current section. You will see 


SECTION# NN LENGTH TS LLL 


The field labeled ‘NN’ shows the mumber of the current section. The 
field Inbeled “’LLL’ shows the length of that section. 


If you made oa mistake on a section’s length, you can adjust that 
section’s length with the .ANJUST_ SEC command. 
E.10 SPECIAL SECTIONING OF ARTWORK 
If you enter 
»~SPECIAL SEC «CR? <CR> 
then System IV will divide your artwork into sections of equal length. 


The number of sections will be the mumber you specified in the 
»=NUMBER_SEC command, 
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E.ll ADJUSTING A SECTION’S LENGTH 


LIF you sectioned your artwork and one or two sections are the 
wrong length, you cam adjust those sections’ lengths with the 
sAHJUST SEC command. Enmter 


LANJUST_SEC  <CREx 


When you adjust sections’ Lengths, you should invert the video so 
that you can see the sectioning lines. 


You are mow rendy to adjust the length of section 1. Use the 
leftmost shaft encoder to adjust the length of the section. What you 
add to or subtract from the section will be subtracted from or added to 
the section immediately followirygy it. If Cor when) section 1’s length 
ig correct, type <CR> and you will then be able to adjust the length of 
section 2, and so on. After adjusting the mext-to-last section, and 
thereby also the last section at the same time, typing <CR> again will 
wrap around to allow you to adjust section 1 again. Alternatively, you 
cam type 


SEC «CR? 
to jump immediately to particular section to adjust its length. 


While you are adjusting sections’ lengths, the alphanumeric 
display shows length of the current section. You will see 


SECT ION# NN LENGTH IS LLL 


The field lobeled ‘NN’ shows the mumber of the current section. The 
field labeled “LLL’ shows the length of that section. 


When all sections are of the desired length, enter 
»ALIUST SEC <CRk 


to terminate the «ADJUST SEC command. 
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E.1i2 WORKING SPACE 


When you create animation with System IV you are working with two 
spaces: the space your artwork is in, amd the space the picture you see 
an the CRT is in. Ench of these spaces can be 20 or 30. You control 
the space you are in with the .DIMEN command. Enter 


wUTMEN 20% {203 <CR> 
{303 C30} 


where the first dimension defines the artwork space and the secord 
defines the picture space. 


There are four valid combinations of spaces. Certain parameters 
are imactive im certain combinations of spaces. 


The first combination of spaces is 20 artwork, 20 picture. The 
inactive poarnmeters are: 


«CENTER Z » INCLNT »~SEL DEFTH_FG 
«COMPAS »MASKA_RANIUS » SKEW XZ 
«eDEPTH »PERSET ~SKREW ZX 

»DEP TH FG AMF »PROPRT_Z » TRNSLT_Z 


The second combination of spaces is 20 artwork, 30 picture. The 
inactive parameters ares 


DEPTH 
WEP TH _FG_AME 
~SEL_UEPTH_FG 


The third combination of spaces is 30 artwork, 20 picture. The 
inactive parameters ares 


wMASKL_ RADIUS 
»PERSET 


The fourth combination of spaces is 30 artwork, 30 picture. No 
parameters are inactive, 


The default working space is 20 artwork, 20 picture. 


Examples .DTMEN 20 3 <Ck> 
defines the working space as 20 artwork, 30 picture. 
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E.13 NAME SECTIONS 


Artwork sections have permanent momes Sl, S2,...,850. System IV 
allows you to assign alternate, meaningful mames to the sections, To 
gnegign alternate mames to ane ar more sections, enter 


»-NAME_ SEC NAMEL SECL ..2. NAME SECA <CR> 


where ench SECi is a permanent section mame or section mumber and e@ach 
NAMED is an alternate section mame. A section cam have only one 
oilterrate mame. Once an alternate mame is assigned, you can change it 
with the .RENAME command. 


Examples .«NAME_SEC SAM S10 SUE S3 <CR> 
assigns the mame SAM to section 10 and SUE to section 3. 


E«al4 NAME SCENES 


Scenes have permanent mames A,B,C,D,E,F,G,H,I,J. System IV allows 
you to assign alternate, meaningful mames to scenes. To assign olterrmte 
manes to ane or more scenes, emter 


wNAME_ SCENE NAMEL SCE ... NAMEL SCEL <CR> 
where each SCEL is a permanent scene mame and each NAMEL is an alternate 
scene mame. A scene can have only one alternate scene name. Once an 


alternate mame is assigned, you cam change it with the .RENAME command. 


Examples  wNAME SCENE WALK A RUN B <CR> 
assigns the mame WALK to scene A and the name RUN to scene B&B, 


SYSTEM IV USER’S MANUAL PAGE 29 


E.15 INCLUDING NOTES WITH YOUR ANIMATION 


You can include motes with your animation to explain important 
points about at. Your motes might describe such things as tne 


Functions that various parameters perform or the proper settings for 


analog camtrols. 

When you print out your control structure, the motes appear at the 
and of the printout. When you save your animation, the motes are saved 
olong with it. 

To imclude motes with your animation, enter 


«NOTE CRD 


The lamp on that switch will go on, and System IV will wait for your 
Notes a 


Now, enter as many Lines of text as you wish by typing at the 
heyboard and by pushing switches. After each line, push the RETURN 
LGU a 

After you enter the last line and push RETURN, enter: 

eNOTE 2CRo%K 


again. The lamp on that switch will go out. Your motes will he 
appended onto any notes that you have previously entered. 
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E.ié CREATE NOTES 


To create modes above the sections and other modes you use the 
«NODE command. The syntax of this command is 


»NODE NAME NOD1 4... NODG <CR> 


where NAME is the mame of the node that is to be inserted obove the 
nodes NOU ... NOUG. The modes created with the NODE command contain 
only geometric parameters. The following sequence of commands creates 
on hierarchy containing 6 modes: 


WNUMBER SEC 3 <CRD 
~SPECIAL SEC <CRE&K <CR> 
ANOUE SAM S1 S2 <CR? 
WNOLIE SUE SAM $3 <CR> 
.NODE KIM SUE <CR> 


The hierarchy looks like thiss 


KIM 
SUE 
H 
rage 
SAM i 
Si $2 $3 
Si $2 S§3 


The nodes $1,$52,53 were created with the .NUMBER_SEC command, 
These three modes are used to manipulate the 3 sections individually. 
The mode SAM is used to manipulate section 1 and section 2 together. 
SUE and KIM manipulate all three sections together. 


The mode KIM is sometimes called o root, A figure like this 
hierarchy is called a tree. (Turn it upside down, ard it resembles a 
tree.) The lines conmmecting the modes are called branches. A tree has 
ane root and zero or more additional nodes. Many branches can leave a 
nade but only one branch can enter ao mode. A collection of one or more 
trees is called a forest. A hierarchy is nothing more than a forest. 


Suppose you crented o control structure and it contains the 
hierarchy shown above. You animated a few scenes and (8 hours Later) 
you discovered you really meed another mode, say you meed it above $3. 
What do you do? 
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You get back into control structure mode, and enter 
«NODE JOE S3 <CR> 


Your animation will mot be destroyed. The hierarchy mow Looks like 
tLniss 


KIM 
3 


E.17 HELETE NODES 


If you created modes and mever used them to produce animation you 
can delete them. To delete nodes, enter 


a NELETE, NODE NOD. ang Non i “CRS 
where NOD ... NOD are the mames of the modes to be deleted. You can 
only delete modes created with the .NODE command. If you delete a mode 


that was used to create animation, the animation will change. 


When you delete o mode, System IV removes that node’s porameters 
from your parameter groups. 


Examples .QELETE NODE SAM SUE <CR> 
deletes the modes mamed SAM amd SUE. 
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E.18 QEACTIVATE FARAMETERS 


System IV allows you to deactivate parameters that you will not 
use to produce animation, DTenctivating unused parameters makes System 
IV rum more efficiently. There are two ways to deactivate parameterss 


ao. To deactivate a List of parameters you choose, enter 
»~QEACT FARAM FARAMS <CR> 


where PARAMS is the list of parameters. The list may 
contain frame parameters, section parameters, geometric 
parameters, and ‘ALL’ specifiers, but it may mot contain 
parameter group mames. 


bh. You can denctivate many of the less frequently used 
parameters with a special command. To do this, enter 


~DEACT PARAM <CREK <CR> 


(In other words, if you press the .DEACT_FARAM switch, you 
must press RETURN once. If you enter .DEACT LPARAM from 
the keyboard, you must press RETURN twice.) Section M of 
this manual lists the parameters that will be deactivated. 


If you try to deactivate parameters and some of those parameters 
are already inactive, System ITV will ignore them and will deactivate 
anly the active ones. 


Wher you deactivate parameters, System IV removes those parameters 
from your parameter groups. 


Remember that System IV may automatically denctivate some 
parameters depending on the dimensions of your working space (see 
eDUIMEN command). For example, if your working space is 20 artwork, 20 
picture, then all .TRNSLT_2Z parameters will be inactive whether or not 
you deactivate them yourself. 


Examples  .TEACT PARAM $1 .INTENS SAM .SIZE .RED 21 <C> 
deactivates section 1’s .INTENS parameter, the mode SAM’s 
~SIZE parameter, and the frame porameter .RED 1. 


Examples .DEACT UPARAM ALL <CR> 
deactivates oll parameters soa that you can activate only 
those you plan to use. 


Example: .DGEACT LPARAM $2 ALL <CR> 
deactivates all of section 2’s parameters so that you can 
activate only those you plan to use. 


Example: .DEACT LPARAM (S1-S3 SAM) .SIZE) <CR> 
deactivates the .SIZE parameters for section 1, section 2, 
section 3, and the mode SAM. This command is equivalent to 
»LEACT PARAM Si .SIZE S2 SIZE S3 .SIZE SAM SIZE <CR> 
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Eat? ACTIVATE FARAMETERS 


If you denctivated porameters, you cam renctivate them. To 
activate a list of chosen parameters, enter 


«ACT FARAM FARAMS =<CR> 


where FARAMS is the list of parameters. The List may conmtain frame 
parameters, section porameters, geometric parameters, and “ALL? 
specifiers, but it may mot contain parameter group names. 


If you try to activate parameters and some of those parameters 
are olready active, System IV will ignore them and will activate 
andy the iractive ones. 


Remember that System IV may automatically denctivate some 
parameters depending on the dimensions of your working space (see 


»-UIMEN command). For example, if your working space is 20 ortwork, 20 


picture, then all .TRNSLT_Z porameters will be imactive evan if you 
acbivate them explicitly. 
Examples .«ACTLPARAM Si .INTENS SAM .SIZE .RED_1 <CR> 
activates section 1’s .INTENS parameter, the mode SAM’s 
~SIZE parameter, and the frame parameter RED 1. 


Examples ACT PARAM ALL <CR> 
activates all porameters. 


Examples ACT PARAM S2 ALL <CR> 
activates all of section 2/s parameters. 


Examples ,ACT FARAM (S1 $2)¢.TRNSLT_X .TRNSLT_ UY) <CR> 


7) 


netivates section 1’s .TRNSLT_X and .TRNSLT_Y porameters and 
section 2/s .TRNSLT_X and .TRNSLT_Y parameters, This commaricl 


ig equivalent to 
»ACT FARAM Si .TRNSLT UX .TRNSLT_LY S2 .TRNSLT_X .TRNSLT_Y 


<CR> 
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E.20 DEFINE A FARAMETER GROUP 


System IV allows you to refer to o collection of parameters as a 
group. The parameter group mame is like an abbreviation. You can enter 
anily the group mame rather than the entire List of parameters in the 
group. To create o group, enter 


»GROUP NAME FARAMS <CR> 


where NAME is the name of the porameter group you are creating and 
FARAMS is the list of parameters that make up the group. The list may 
contain frane parameters, section parameters, geometric parameters, amd 
“ALL ’ specifiers, but it may mot contain other parameter group rmames. 


Examples GROUP COLORS .RED 1 .GREEN_1 .BLUE_1 <CR> 
creates a parameter group mamed COLORS that contains the 
background color parameters .RET_1, .GREEN 1, and «BLUE 1, 


Examples GROUP ACTIVE ALL <CR> 
creates 2 parameter group mamed ACTIVE that contains all 
the active parameters. 


Example: GROUP MYGROUF Si ALL S2 .STZE <CR> 
crentes a parameter group mamed MYGROUF that contains all 
of section 1’s active porameters, plus section 2’s .SIZE. 


Examples .GROUF SIZES ($1-S4),.SIZE <CR> 
creates a parameter group mamed SIZES that contains the .SIZE 
parameters for sections 1, 2, 3, and 4. This command is 
equivalent to 
«GROUP SIZES Si .SIZE S2 .SIZE S3 .SIZE $4 .SIZE <CR> 

E.21 NELETE FARAMETER GROUFS 


If you created parameter groups by mistake you can delete them. To 
delete parameter groups, enter 


»VELETE GROUP NAMED ... NAMEL <C> 
where NAMNEL w«. NAMEL are the names of the groups to be deleted. 


Example: .DELETE_GROUF SIZES COLORS <CR> 
deletes the parameter groups mamed SIZES and COLORS. 
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E.22 FRINT INFORMATION ABOUT A CONTROL STRUCTURE 


System IV can print your control structure on the line printer. At 
your option, the printout will imelude @either ao list of the active 
parameters or a List of the inactive parameters. To see your control 
structure, ernber 


oF RINT <.DEACT PARAM} =<CR> 
£.ACT PARAM} 


If you choose to print the irmctive parameters, the printout will 
include a list of all the porametears you have explicitly deactivated, 
but it will mot include any parameters that System IV has denctivated 
automatically due to the dimensions of the working space (see .DTMEN 
command ). 


Tf you choose to print the active parameters, System IV will take 
the dimensions of the working space into account im determining which 
parameters are active. The parameters listed in the printout will be 
those that you can actually use to create animation. 


If you enter the command 
»PRINT <CRSk <CR> 
then System IV will print the inactive porameters by defoult. If you 
push the .FRINT switch, you must push RETURN once. If you enter .FRINT 
from the keyboard, you must push RETURN twice. 


Examples .PRINT .ACTL LPARAM <CR> 
Prints the control structure, including the octive parameters, 


Examples .FRINT .DEACT PARAM <CR> 
prints the control structure, including the inactive parameters. 


SYSTEM IV USER’S MANUAL FAGE 34 


Ee2@d SELECTING A VIDEO RATE TO WORK WITH 


A FAL System IV has the ability to update video fromes at the 
rates shawn im the table below, 


Lines/Froame NBR Frames/Second 


1125 2s) 
1125 50 
625 285 
625 50 


The default video rate for a FAL System ITV is 1125 lines/frame at 25 
frames/sec. To change this, enter 


»VITDEO RATE LPF FPS «CRS 


where LPF is the mumber of lines per frame you want to see ond FFS is 
the mumber of frames per second you want to see, 


Examples .VIGEQ RATE 1125 30 <CR> 
selects oa FAL video rate of 1125 Llines/frame ot 50 froames/sec., 
An NTSC System IV has the ability to update video frames at the 
rates shown im the table below. 
Lines/Frame NER Froames/Seconed 


94S 30 
945 40 


S25 30 
525 ag 


1179 24 
1179 48 
6555 24 


635 48 


Tne defnoult video rate for am NTSC System IV is 945 lines/frame at 30 
frames/sec. To change this, enter 


oVITEOQ RATE LFF FPS <CR> 


where LPF is the mumber of Lines per frame you want to see and FPS is 
the mumber of frames per second you want to see. 


Examples  wVITIEO RATE 1179 24 <CR> 
eelects an NTSC video rate of 1179 lines/frame at 24 
frames /$ec . 
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E.24 GELECTING WAVEFORMS TO LOAN INTO THE FUNCTION GENERATORS 


System TV allows you to lond your own waveforms into the function 


generators, To do this, enter 


where each NAMED is the mame of an existing waveform file and ench NUM 
ig a waveform mumber 1,2,3 or 4. The waveform file rames can contoin 


maximum of 29 characters, including letters, mumbers, and colons. You 


«LOAD WFEM NAMED NUML ... NAMEL NUM <CR> 


cam use colons to indicate thot the waveform file resides in a 
particular directory or on a particular device. 


nh 


After System IV executes the .LOAD_WFM command, the waveform names 
on the alphanumeric display will be updated. 


By default, System ITV loads the waveform files rmmed SIN.WF, 
RAMF WWF, SQUARE.WWF, and TRIANGLE.WF from the current directory. 


To reload the current waveforms into the function generators, 


enter 


»LOAD_WEM <CR> 


This command is useful im the event of power failures, etc, 


Examples 


Exam pl @s 


Examples 


«LOAD WFM MYWAVE.WF 3 <CR> 

loads the waveform file mamed MYWAVE.WF from the current 
directory into the function generators. The waveform will 
he the waveform mumber 3. 


«LOAG WEM MYSPACE sMYWAVE.WWF 1 <CR> 

loads the waveform file mamed MYWAVE.WF from directory 
MYSPACE into the function generators. The waveform will be 
waveform rmumber 1. 


«LOA WEM DP4sMYSPACE sMYWAVE.WF 2 <CR> 

londs the waveform file mamed MYWAVE.WF from directory 
MYSPACE om device TIF4 into the function generators. The 
waveform will be waveform rmumber 2. 
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E.«.25 THE CONTROL STRUCTURE COMPILER 


System IV uses the information that you give in control structure 
mode to optimize itself for exactly the type of job you intend to do. 
The control structure compiler performs this optimization when you exit 
control structure mode. The compiler requires some time to do its 
work, « 


System IV compiles your control structure if it is mew or if you 
have made any important changes to it since the last time it was 
compiled. Executing any of the following commands will cause your 
control structure to he recompiled: 


«ACT _ FPARAM »DELETE NODE «NUMBER SEC 
»ALJUST SEC »LIMEN »SPECTAL SEC 
«AUTO SEC » MANUAL SEC »VITIEO_ RATE 
»DEACT PARAM » NODE 


You cam change your control structure im the middle of on job. The 
complexity of your control structure is limited only by the amount of 
memory available to System IV. 


When you change your control structure in the middle of a Joh, 
System IV preserves as much of your animation as possible. Before you 
change your control structure, you might find it helpful to save the 
old version. Doing this makes it easier to return to your old control 
structure if the new version turns out to be too ambitious. 


The amount of time required to compile or recompile your control 
etructure depends mainly on the complexity of your control structure 
and om the mumber of keyframes you have made so far. 
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F. ANIMATE MODE 
In animate mode you will be 


a. Creating/modifying pictures by adjusting porameters’ values, 

bh. Creating/modifying scenes by making pictures into keyframes 
and deleting unwanted keyframes. 

c.» Flipping torough scenes to make sure the keyframes are correcta 

d. Instructing System IVY om how to crente your inbetweens. 


What is a picture? A picture is the image you see om the CRT. A 
picture might be no copy of a keyframe or it might be an image you 
crented by adjusting parameter values. Fictures are temporary. Only 
one can exist at any given time. You can save a picture by making it 
imto keyframes im scenes. The keyframes will exist for the duration of 
your working session unless you delete them. You can recall on 
heyframe. This makes the keyframe into the picture. When you vary the 
parameters in the picture you do not vary the parameters im the 
keyframe. : 


You cam think of a reel of exposed movie film as being o scene. 
Every frame om the film is a keyframe (there are no inbetweens on 
fFilm>. You can project any frame onto oa screen. Whot you see on the 
screen is the picture. If you tilt or bend the screen (“ad just’ 
parameters) you modify the picture but mot the frame of film. 


To enter animate mode, enter 
eANIMATE =CRo# 


The lamp om that switch will go on. The picture seen will be the last 
picture displayed (the last picture the animator composed or the last 
picture shown if animate mode is being entered from playback mode). 


Figure F.d shows whot will appear on the alphanumeric display when 
animate mode is entered. Lines 1 through 3 contain information about 
the ten scenes. The permanent scene mames are A,B,C,D,E,F,GyH,l,J. 

The fields labeled “XXXXXXXXXXXXXX‘% contain the alternate scene rames. 
For @anch scene, the field labeled ‘YYYY’ contains the mumber of 
keyframes, and the field lnbeled ’Z2ZZZ’ contains the last video frame 
used. The currently active scene blinks om the display. 


Line 7 conmbtains the currently active mode in the field laheled 
“NNNNNNNNNNNNNN’. «6OoTf the picture came from a keyframe, line 7 alsa 
contains the keyframe number and scene the picture came from. The 
field lobeled °X’ comtains the scene, the field laheled ‘’YYYY’ cantains 
the keyframe mumber, and the field labeled ‘ZZZZ‘’ contains the video 
frane number of the keyframe. 


Up to four parameters cam be attached to shaft encoders at one 
time. Lines ? and 10 contain the mames of the parameters im the fields 
lubeled ‘“PRFERPFRPRFFPRFPP’ and the values of the parameters in the fields 
labeled “V¥UVVVYU/%, The names and values appear an the alphoarumeric 
display in the same order os the shaft encoders om the control panel, 
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@ When you enter animate mode, the currently active scene will he 

\ the last scene used im playback or animate mode Centered and exited 
previously. The currently active mode will be the lost mode used in 
animate mode or while adjusting colors in playback mode. The parameter 
names displayed will be those of the lost parameters attached to the 
shaft encoders, The parameter values displayed will be the values of 
those parameters in the current picture. 


Lines 12 through 23 of the alphanumeric display will be used for 
command lines. Line 24 will be used for error messages. 


To exit animate mode, you select any other mode. 
bd = 


XXXXXXXAKRXXKXXXK A YYYY KFS ZZZZ VFS XXXXXXXXXXXKXKXX F VYYYY KFS ZZZZ VES 

XXXXXXXXXXXXXX B VYYYY KFS 2222 VFS XXXXXXXXXXXXXX G YYYY KFS ZZZZ VFS 

XXXXXXXXAXXXXXX C YYYY KFS ZZZZ VES XXXXXXXXXXXXXKX WH VYYY KFS Z2Z2ZZ VFS 
® XXXXXXXXXXXXXX TE YYYY KFS 22Z2Z VFS 


XXXXXXXXXXXXXX I YYYY KFS 2222 VFS 
XXXXXXXXXXXXXX E YYYY KFS ZZZZ VFS XXXXXXKXXXXKXXXKX J VYYYY KFS ZZZZ VES 


NODE IS NNNNNNNNNNNNNN PICTURE FROM SCENE X, KF YYYY, VF ZZ2z 


PEPE PPP PPEPPEE oP PPP PEP PEP PPP 


PPPPEPPPREPP PP PPPPPEPP PE EPP 
YUU vuyyyy V¥YUUY vyyuyy 


FIGURE Fei ~~ ALPHANUMERIC DISPLAY FOR ANIMATE MODE 
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F.l SELECTING & SCENE TO WORK WITH 


In animate mode there is n scene which is called the current 
scene. The current scene is the ome you will insert keyframes into, 
delete keyframes from, and make pictures from. 


To make o scene the current scene, enter 


SELECT SCENE SCE <CR> 
where SCE is the mame of the scene you want to be the current scene, 
The information for that scene will blink om the alphanumeric display. 


You cam also change the current scene by entering 
»~SELECT SCENE <CR> 


This cammand makes the next scene the current scene. For example, if 
scene A is the current scene, then scene B becomes the mew current 
scene, If scene J is the current scene, then scene A hecomes the new 
current $c @me. 


Examples SELECT SCENE & <CR> 
selects scene Bas the current animate scene. 


F.a2 SELECT A NODE TO WORK WITH 


When you adjust parameters values im animate mode you are usually 
adjusting values in the currently active mode. To make oa mode the 
currently active mode, enter 


»SELECT NONE NON <CR> 


wnere NOD is the mame of the mode you want to be the current mode. 
This mame will be displayed om the line 7 of the alphanumeric display. 
The parameter values displayed on the alphanumeric CRT will be the 
volues for this mode and the parameters attached to the shaft encoders 
Will be the parameters for this rode. 


There are four switches tnoat you can use to traverse your forest of 
trees. They should be used in conjunction with the computer printout of 
your hierarchy. The switches are loheled: 


» UF » DOWN sick T «RIGHT 


Each time you push .UP, the new current mode will be the parent of 
the current mode. 


Each time you push .TOQWN, the mew curremt mode will be the 
leftmost child of the current mode, as shown on your computer printout. 


Ench time you push .LEFT, the mew current mode will be the node 
immediately to the left of your current node, 


e 
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Each time you push .RIGHT, the new current mode will be the mode 
immediately to the right of your current mode. 


If you push any of these gwitches when you are at tne Limit of the 
range of that switch, mothing will happen. 


You may alsa enter the UP, .TOWN, .LEFT, and .RIGHT commands from 
the keyboard if you push the RETURN key after ench command. 
Examples Suppose your hierarchy looks likes 


KIM 


SUE 
SAM JOE 


Suppose the current mode is $2 and you want to make JOE the current 
node. There are many ways to do this. One way is to enter 


«SELECT NODE JOE <CR > 
Another way, starting from mode S2@, is to pugh 
«RIGHT ¢This makes $3 the current mode. ) 
« UF (This makes JOE the current mode. ) 
F.3 SELECT A KEYFRAME TO WORK WITH 


You can make any keyframe in the current scene into the picture, 
To make a keyframe into the picture, enter 


wFETCH KF KF <CR> 


s 


where KF is the keyframe mumber im the curremt scene. 


A mn@éw picture will appear on the CRT. Line 7 of the alphanumeric 
display will be updated. The parameter values on line 10 will be 
updated to reflect the values for the picture. 


Examples FETCH KF & <CR> 
fetches keyframe number S and mokes it into the picture. 
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F.4 MAKE THE FICTURE INTO A KEYFRAME 


You cam make the picture inta oa keyframe or several keyframes in 
the current scene. You da this by specifying which video frames the 
Picture shauld be copied to. Enter 


«MAKE RF VFI wa. VFI CRS 


where each VFi is o video frome number. The information for the 
current scene will be updated on the alphanumeric display. 


You cam use the .MAKE KF command either to make a mew keyframe or 
to copy over a keyframe that you have already made. If you are copying 
the picture over an existing keyframe and the existing keyframe 
contains information om how to make inbetweens, the information on how 
to make inbetweens will mot be changed. 


NOTE!! The above discussion does not apply if you are in animte 
flip. In flip mode, the .MAKE_ KF command hos oa differant 
syntax, and the command is always used to copy over 
existing keyframes rather than to make maw keyframes. 
Refer to Section F.l2 of this manual for a discussion of 
the .MAKE_KF command in animate flip. 


Examples MAKE KF 20 <CR> 
makes the picture into a keyframe on video frame 20 of 
the current scene. 


Examples .«MAKELKF 1 301 =CR> 
makes the picture into two keyframes om video frames J ard 
301 of the current scene. 
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F.3 CHANGE THE VITEO FRAME NUMBER OF & KEYFRAME 
To change the timing (video frome mumber?> of o keyframe, enter 
MOVE KF KF VFO <C> 


where KF is the keyframe mumber and VF is the mew video frame mumber 
of that keyframe. You cannot move a keyframe post another keyframe in 
time. That is, System IV will mot allow you to mix up the order of 
your keyframes with the .MOVE KF commarid. 


Example: Suppose you have 3 keyframes with video frome mumbers 
1, 12, and 23, os pictured belows 


KF i KF 2 KF 3 
VEO2 VF 12 VF 23 


You cannot execute the command .MOVE_KF 2 23 <CR> becouse 
it would move keyframe mumber 2 on top of keyframe rumber 3. 
(The keyframes would ench have video frome mumber 23.) 


The command .MOVE_KF 2 24 <CR> is also invalid because it 
WOuld move keyframe mumber 2 past keyframe nmumber 3 im time, 
(Keyframe rmumber 2 would have a larger video frame mumber 
than keyframe rumber 3.) 


Likewise, you cannot execute .MOVE_KF 3 9 <CR> becnuse it 
would move keyframe mumber 3 before keyframe mumber 2 im time, 
(Keyframe mumber 3 would have o smaller video frame rumber 
than keyframe mumber 2.2? 


The command .MOVE KF 2 15 <CR> is valid. After this command 
is executed, the keyframes would be as pictured belows 


KF 1 KF 2 KF 3 
VF od VF AS VF 23 
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F.6é CHANGE THE VIQTEO FRAME NUMBER OF A KEYFRAME AND ALL KEYFRAMES 
AFTER IT 


To change the timing of a keyframe ond oll keyframes after it 
(that is, all keyframes in the same scene with larger video frame 
numbers), emter 


«MOVE ALL KF KF VF <CR> 


is a keyframe mumber amd VF is the new video frame number 
of that keyframe. 


This command moves the keyframe im the command line and moves all 
subsequent keyframes the same mumber of video frames im the same 
direction. The old video frame mumber of the keyframe in the commond 
line is subtracted from the new video frame mumber to produce a 
comstant VFDOIFF. VYFOIFF is added to the video frame rumber of the 
keyframe in the command line and to the video frame numbers of all 
heyframes after it to yield new video frame mumbers for those 
keyframes a 


System IV will mot allow you to mix up the order of your keyframes 
with the .MOVE ALL NF command. That is, you cannot move the keyframe 
im the command line before some other keyframe in time. Also, you 
cannot execute o MOVE ALL KF command that would give the last keyframe 
im the scene oa video frame mumber greater than 9999, the maximum video 
frame number allowed. 


Examples Suppose you have & keyframes with video frame numbers 
Ll, 20, 40, 60, and 80, as pictured below: 


KF 1 KF 2 KF 3 KF 4 KF S 
VF 1 VF 20 VF 40 VF &0 VF 80 


You cannot execute the command .MOVE ALL KF 3 15 <CR> 
because it would move keyframe number 3 before keyframe 
number 2 im time. (Neyframe mumber 3 would have o snmmller 
video frame number than keyframe mumber 2. ) 


The command .MOVE_ALL_ NF 3 65 <CR> is valid. After this 
command is executed, the keyframes would be ag pictured below: 


KF 1 KF 2 KF 3 KF 4 KF 
VF 1 VF 20 VF 465 VF 8S VF 105 
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F,7 TELETE KEYFRAMES FROM CURRENT SCENE 
Yo delete keyframes from the current scene, enter 
«DELETE KF KFS <CR> 


where KFS is o list of one or more keyframe mumbers. Sequences of 
keyframes are allowed, using the hyphen ‘’-’. The keyframe numbers do 
mot hove to be in order, but duplicate keyframe mumbers are mot 
nllowed . 


Examples wELETE KF 1 7 3-3 <CR> 
deletes the keyframes with keyframe rmumbers 1,3,4,5, and 7 
from the current scene, 
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F.8 MOVE PARAMETER VALUES FROM A KEYFRAME TQ OTHER KEYFRAMES 


System IVY gives you the ability to copy parameter values from a 
keyframe to parameters of the same type in the same keyframe ar in 
other keyframes. The command moves only parameter values. If the 
heyframes cantain information om how to make the inhetweens, that 
information is mot changed. To move parameter volues, enter 


«MOVE PARAM FARAMS KF FARAMSI KFSI ... PARAMSI KESA <CR 
Where 


FARAMS is the list of parameters that values will be 
copied ‘from’, 


KF ig the number of the keyframe that values will be 
copied ‘from’. 


Each FARAMSI is oa list of porameters that values will be 
copied ‘to’, 


Each KFSi gives mumbers of the keyframes that values will 
be copied to’, 


The List of ‘from’ parameters cannot contain two porameters of the 
same type (for example, two .SIZE parameters). Also, the list of 
‘from’ porameters must be identical to ench list of ‘to’ porameters, 
except for the order of the parameters and possibly different mode 
POMS 


For example, if the ‘from’ parameters are 
»RED 2 G1 .STZE .INTENS SAM .TRNSLT_X 
then o valid list of ‘to’ parameters would be 
SAM ,SIZE .RED 1 $2 .INTENS S3 .TRNSLT_X 
Each list contains the frame porameter ,RED_1, ome .SIZE parameter, one 
»~INTENS parameter, and one .TRNSLT_X porameter. An invalid list of 
‘to’ parameters would be 
«RED 2 Sl .SIZE .INTENS SAM .TRNSLT_X 
This list is invalid because it contains .~.RED_2 instead of «RED I. 
Examples MOVE PARAM .RED 1 2 .RED 1 3 4 6-8 <CR> 
moves the background red from keyframe 2 to the background 
red im keyframes 3,4,4,7, and 8. 
Examples «MOVE PARAM Si .INTENS 1 S21 .INTENS 2-10 S2@ JINTENS 1-10 <CRe 
moves section 1’s intensity from keyframe 1 to section 1’s 


intensity im keyframes 2 through 10, and also to section 2’s 
intensity im keyframes 1 through 10, 


e 


Examypl as 


Examples 


Examples 


Mampl @s 


Examples 
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Suppose parameter group Pl contains SAM .TRNSLT_X .TRNSLT_Y 
and parameter group FP2 contains SUE .TRNSLT_X .TRNSLT_Y. 
Then the command 


»MOVE FPARAM Flo 1 F2 1 <CR> 


maves SAM’s ,.TRNSLT_X and .TRNSLT_Y parameters from 
keyframe mumber tL to SUE’s .TRNSLT_X and .TRNSLT_Y 
parameters im keyframe mumber 1. 


»MOVE_FARAM Si .SEL_LHORTZ_FG 1 S2 .SEL_HORIZ_FG 1 <CR> 
moves section 1’s horizontal function generator routing 
from keyframe mumber 1 to section 2’s horizontal function 
generator routing in keyframe mumber 1. 


«MOVE _FARAM Si ALL 1 S2 ALL 1 S3 ALL 1 <CR> 

moves all of section 1i’s parameters in keyframe 1 toa 
section 2°s parameters im keyframe 1 and also to section 
3/s parameters in keyframe 1. This command changes the 
first keyframe so that sections 2 and 3 are identical to 
section 1. The three sections must have the same active 
parameters, or this command is invalid. 


MOVE PARAM ALL 1 ALL 2 <CR> 

moves all parameters in keyframe 1 to the corresponding 
parameters in keyframe 2. This has the effect of copying 
heyframe 1 to keyframe 2. Normally, this command is valid 
only if you are animating with one section, simce the list 
of ‘from’ parameters cannot contain two parameters of the 
same type. 


«MOVE PARAM Si .SIZE 1 (€S2-S3>¢ .SIZE 1) <CR> 

moves section 1’s .SIZE in keyframe 1 to section 2’s «SIZE 
and section 3/s .SIZE in keyframe 1. This command is 
equivalent to 

«MOVE PARAM Si .SIZE 1 S2 .SIZE 1 S3 .SIZE 1 <C> 
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Fu? ALJUSTING FARAMETERS 


You will be creating pictures im System IV by adjusting 
parameters’ values, 


The control panel contains switches for discrete porameters and 
continuous parameters. Tliscrete parameters are those with only a few 
possible values. Changing values mecessitates o sudden jump from one 
value to another. For example, the function generators can produce only 
four waveforms. Continuous parameters have many possible values so 
that oa smooth transition can be made from one value to another. For: 
example, there are many possible sizes for oa section of artwork. 


First, select a current mode to work with. The node you select 
Will be attnched to the control panel. 

If the current mode is a section, you can select and adjust any of 
the section’s active porameters and any active frome poarnmeters. If 
the current mode ig a geometric mode, you can select and adjust any of 
the mode’s active parameters, any active frome parameters, amd any 
ncetive continuous section porameters im the sections that the node 
controls. Im the latter case, the parameter value on the alphanumeric 
display is the value in the mode’s leftmost section, as shown om the 
printout of your hierarchy. 


To adjust a continuous parameter, first you will push a switch to 
select the parameter and attach it to the first urused shaft encoder. 
Next you will rotate the shnft encoder to adjust the porameter’s value. 
The porameters that are attached to shaft encoders have their switch 
lamps lit. The order in which the parameters are attached appears oan 
the alphanumeric display. If all shaft encoders are in use when you 
want to attach a mew parameter, you must first detach one or more of 
the parameters alrendy attached. You cam push the switch of no 
parameter already attached, or you can push a switch that detachs all 
parameters from the encoders. 


To adjust a discrete parnmeter, you will take action that depends 
on the type of parameter. Some discrete porameters have switches that 
behave like on/off switches. Others have severnl possible values and o 
switch for each value. For these two types of parameters, switch lamps 
indicate the current parameter values. Still other discrete paramters 
are adjusted with the shaft encoders, and their volues appear on the 
alphanumeric display. 
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F.9.1 GEOMETRIC PARAMETERS 


If your current mode is o geometric mode or a. section mode then it 
containg the geometric parameters. All geometric parameters are 
continuous parameters. Therefore, you must ottach them to shaft 
encoders to adjust them. In this manual, all geometric parameters ore 
exploined with reference to the 30 Cartesian coordinnte system. 
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Each geometric parameter is represented by oa 4x4 motrix in System 
IV‘is software. Along each branch of the forest the values of the 
matrices are multiplied together to produce 12 values for each section 
of artwork. These 12 values are sent out to the hardware. They 
determine how a section of artwork appears in the picture. 


The only complex geometric operation is rotation. An object 
rotates about an axis of rotation. Am axis of rotation is an imaginary 
line. See Figure F.9.1. 


¥ See "Mathematical Elements of Computer Graphics" by DInvid F. Rogers. 
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FIGURE F.9.1 ~- ROTATION ABOUT AN AXIS 
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Ar axis of rotation is defined by o point om it, (Xo,Yo,Zo >, an 
inclination, that is, the angle between it amd the positive Z axis, 
and a campass point, that ig, the angle between it and the positive xX 
axis. Hence, 3S parameters define the omnis of rotation. The point 
(Xo,Yo,Z0) is called the center of rotation. Xo is the center of 
rotation im X, Yo is the center of rotation in Y, and Zo is the center 
of rotation im Z. 


Wher you start animating ‘from serotch’, the axis of rototion is 
idemtical with the Z axis. If you vary only the point (Xo0,Yo,Zo0), the 
axis of rotation will still be parallel to the Z axis, but it will cut 
the X-Y plane at the point ¢Xa,Yo). When you rotate an object about an 
axis of rotation that is perpendicular to the X-Y plane, the ob ject 
appears to rotate in the X-Y plane. Amy point om an object always 
appears to rotate in oa plane perpendicular to the axis of rotation. 


Make the axis of rotation identical with the Z axis again. Now we 
Will vary the inclination. Inclination creates o non-zero angle 
hetween the Z axis and the axis of rotation. See the figure below. 
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If we comtinously vary the inclination, the axis of rotation will spin 
about the Y-Z plane. That is, it will spin vertically. If we set the 
inclination to 90 degrees and rotate an object about the axis of 
rotation, the object will rotate about the Y axis. 


Now make the axis of rotation identical to the Z axis again, Next 
set the inclination to 45 degrees. Now the axis of rotation is in the 
Y-Z plane and it makes o 45 degree angle with the Z axis. AS we vary 
the compass point, the axis of rotation spins ahout the Z axis, but 
olways keeping o 45 degree angle between it and the Z axis. As the 
axis spins, it forms a cone. 


If you vary all five porameters that define the axis of roatation 
you can position the axis of rotation anywhere im 30 space. This 
allows you to rotate an object in 30 space. 
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The following sections give the command line to use to attach or 
detach a geometric porameter to a shaft encoder. Below that is ao very 
simple description of what the porameter does. The hest way to see 
what a parameter does is to try it. 


Remember that a geometric parameter cam control more than one 
section of artwork. The sections it controls depends om how you build 
your hierarchy. Animation is easier to produce if the hierarchy is 
properly constructed. 

F.9.i.,i SIZE 

The command Line is 

eSIZE <CRS* 


This parameter increnses or decreases the size of an object. The size 
matrix is 


SIZE 0 


+ ODO 


F.9.1.2 FROFORTION IN X 
The command line is 
oPROPRT X 2CRok 


This parameter increases or decreases the size of an objection in the xX 
direction (narrow or wide). The matrix is 


FROFRT_X 0 0 0 
0 1 
0) 0 1 0 
0 0 


F.9.1.3 FROFORTION IN Y 
The command line is 
eFROPRT Y <ChRoK 


This parameter increnses or decrenses the size of an object im the Y 
direction Ctall or short). The matrix is 


0 Q 0 
FROPRT OY 0 Q 
1 0 
.¢) 6) iL 


oc or 
o 
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F.9,1.4 FROFORTION IN Z 
Tne command is 
»FROPRT 2 tCKexk 


This parameter increases or decreases the size of an object in the Z 
direction (thick or thind. The matrix is 


1 0 0 0 
0 1 0 0 
0 0 PROFRT_Z 0 
) 0 0 4 
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FaS.ad.& SKEW Y INTO X 
The command is 
«SREW XY “CR ok 


If we view an object os being fixed in 30 space then ench point of the 
object has a unique X,Y and Z coordinate in space. This parameter adds 
part of the Y coordinate to the X coordinate. The proportion of Y that 
is added to X is fixed by the .SKEWLXY value. Thus, as Y is farther 
away from O, oa grenter amount of Y is added to X. 


$e see ones eee nnn ste cone wate enn ave tate ene H frm eo coe cae sa son vo se sors nacn men ff 


It turns H into H / / 


As you can see, the point at Y = O remains fixed, but as we go up the Y¥ 
axis the object is farther away from the Y axis. The matrix is 


1 0 0 0 

SKEWLYX 
0 0 L 0 
0 0 


F.9.1.6 SKEW Z INTO X 
Tne command is 
wSKEW ZX «CR 


This is similar to .SKEW XY except that a proportion of Z is added to 
X, Tone matrix is 


1 

0 
SKEW 2X 

0 


oO nO 
Reade 
co 
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F.9.41.7 SKEW X INTO 2 
The command is 


oSREW XZ <CRER 


This is similar to .SKEW XY except that a proportion of X is nodded to 


Z. The matrix is 


1 0 SKEW_XZ 0 
0 1 0 0 
0 0 1 0 
0 0 0 1 


F.9.1.8 TRANSLATION IN X (CLEFT-RIGHT > 
The command is 
»TRNSLT_ X <CRo# 


This parameter moves an object left or right. 


7 Q 0 0 
0) i. 0 Q 
9) 0 1 0 
TRNSLT_X 0 0) 1 


F.9.1.9 TRANSLATION IN Y CUR-DIOWN > 
The command is 


wTRNSLT_Y <CRE% 


The matrix is 


This parameter moves an object up or dawn. The matrix ig 


1 0 Q 0 
0 i 0 Q 
Q .¢) 1 0 
0 TRNSLTUY 0 Ee 


F.G.1.10 TRANSLATION IN Z ( TOWARTI-AWAY >) 


The command is 


wTRNGSLT_Z <CR2x 


16 


1 QO QO 0 
0 L 0 Q 
0 0 He 0 
0 0) TRNGSLT WZ 4 


This porameter moves on object toward you or away from you. The mtrix 
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F.%.t.11 CENTER OF ROTATION IN X 
The command is 
»CENTER_ X <CRex 
This parameter defines the X coordinate of a point on the axis of 
rotation. One way to view this parameter is that it moves the oxis of 
rotation left or right.x 
F.9.1,.12 CENTER OF ROTATION IN Y 
The command is 
«CENTER _Y <CRSX 
This parameter defines the Y coordinate of o point on the axis of 


rotation. One way to view this parameter is that it moves the axis af 
rotation up or down. 


F.9.1,.43 CENTER OF ROTATION IN Z 
This command is 
»CENTER_Z =CRP 


This parameter defines the Z caordinate of o point an the axis af 
rotation. One way to view this parameter is that it moves the axis of 
rotation toward you or away from you, 


Stee ween seen ones ten ones woes ones cece nase cone cess sees eee eoes ODE Stee sone Sone Ghee sees S4es eres cons Huse NEE? eEed mtet evsE eee seee Bese 


* Here’s am easy way to set the center of rotation in a particular 
place when your working space is 20 artwork, 20 picture, Im this 
case, the axis of rotation remains perpendicular to the screen arid 
you move the axis by adjusting .CENTER_X amd .CENTER_Y. 


n. Adjust .ROTATE to 0. 


bh. Adjust .TRNSLT_X and .«TRNSLT UY to move the place where 
you want the center to be to some identifiable point 
on the screen, perhaps the intersection of two grid 
Lines. 


ca Adjust «ROTATE until the section or sections ratate 
roughly 90 degrees. 


d. Adjust CENTER X and .CENTER_LY to move the place where 
you want the center to be back to the identifinble 
point. The center of rotation will mow be in the plnce 
where you wanted it to be, 
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F.9.,1,14 INCLINATION GF ROTATION 
The command is 
»INCLNY <CRox 
This parameter defines the inclination of the oxis of rotation with 
respect to the Z axis. Inclination was discussed earlier. When you 
ad just the value of inclination, 2648 units equals 90 degrees. 
F.9,1.15 COMPASS FOINT OF ROTATION 
The command is 
»COMPAS =CREX 
This parameter defines the compass point of the axis of rotation with 
respect to the X axis. Compass point was discussed earlier. When you 
adjust the value of compass point, 2048 units equals 90 degrees. 
F.a9,1.14 ROTATION 
The command is 
«ROTATE CRE 


This parameter rototes an object about the axis of rotation. When you 
adjust the value of rotation, 2048 units equals 90 degrees. 
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F.%.2@ FRAME FARAMETERS 


Frame parameters are applied to an entire piece of artwork rather 
than the individual sections. There are 1S continuous frame porameters 
which control colors. There is one discrete frame porameter, overall 
overlap. Frame parameters cam be adjusted from any mode im your 
Hierarchy « 


PacP eos COLOR FARAME TERS 
The color parameters are used to assign color to the 3 gray levels 
on the CRT. To attach a color parameter to a shaft encoder, enter 


(RED 13 
{RED 2) 
{RED 3} 
RED 4} 
(RED 5} 
{GREEN 1} 
(.GREEN_2> 
{.GREEN_3} <CRG 
<.GREEN_ 43 
GREEN 3} 

4. BLUE 1} 
£,.BLUE_2} 
£.BLUE_ 3} 
BLUE 4} 
.BLUE_ 5} 


where the numbers 1,2,3,4,5 correspond to the gray level. For example, 


»~RED 2, «GREEN 2, and .BLUE_2 are the color parameters for gray level 2. 


F.aV.agea OVERALL OVERLAP 

Overlap is a fenoture of System IV that will blank of fF a portion of 
one section of artwork if that portion is behind another section of 
artwork. Overlap must be erobled before it can be used. To enable 
overlap, enter 

AQVRLAF «CRO 

The lamp on the .OVRLAF switch will go om. 

To disable overlap, enter 


OVERLAP ACRE 


a second time and the lamp on the .OVRLAP switch will go out. 
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F.9.3 SECTION PARAMETERS ~ FUNCTION GENERATORS 


System IV contains 6 function generators that can be applied to 
individual sections of artwork. You have parameters available to 
cortrol the frequency, amplitude, phase, incremental phase, waveform, 
and syme af the function generators. Farameters are also availnohle to 
route combinations of these function generators to the hardware. Once 
nan route is selected, you use am additional parameter to adjust the 
overall amplitude of all the function generators on the route. 


F.9.3.1 FUNCTION GENERATOR FREQUENCY 


Function generator frequency is o continuous parameter. To 
attach a function generator’s frequency parameter to a shaft encoder, 
enter 


FREQ 32 <CR 


C.FREQ_6} 


where the mumbers 1,2,3,4,5,4 correspond to the rumber of the function 
generator. 


Fu9.d.2 FUNCTION GENERATOR AMPLITUDE 


The amplitude of a function generator is a continuous parameter. 
To attach a function generator’s amplitude parameter to a shaft 
encoder, enter 


AMP 1} 
LAMP _ 2) 
CAME 3} <CREK 
{.AMP_ 4} 
.AMP_5} 
{.AMF_6} 


where the numbers 1,2,3,4,5,46 correspond toa the mumber of the function 
generator. 
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Fu. ded FUNCTION GENERATOR PHASE 


The phase of o function generator is o continuous parameter. To 
attach a function generator’s phase parameter ta a shoft encoder, enter 


{PHASE 1} 
PHASE. 2) 
PHASE 3) <CREx 
fa PHASE 43 
{PHASE} 
{PHAGE 6} 


where the numbers 1,2,3,4,5,6 correspond to the mumber of the function 
generator. 


FaQ.3.4 FUNCTION GENERATOR INCREMENTAL FHASE 


The incremental phase of a function generator is a continuous 
parameter. You cam use incremental phase to set the velocity of the 
function generator’s phase for playback. To attach a function 
generator’s incremental phase to a shaft encoder, enter 


.DELTA_PHASE, 1} 
{.DELTA_PHASE_2) 
{.DELTA_PHASE_3}  <CRox 
{.UELTA_FHASE_4} 
{.DELTA_PHASE_3} 
<.TELTA_PHASE_6} 


where the numbers 1,2,3,4,5,6 correspond to the mumber of the function 
generator, 


This parameter should be set with the .DISFLY_ PHASE option 
selected sa that you can see the phase im motion as you adjust the 
incremental phase, 
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Fu9.3e.0 FUNCTION GENERATOR DISCRETE ADJUSTMENTS 


Each function generator hos two discrete parameters ossociated 
With its waveform and syme. 


There are four waveforms. By default, the waveforms are sine, 
ramp, square, amd triangle. 


There are two types of symecs lock to section reset, and lock to 
horigontal reset, 


To adjust these poroameters, first select oa function generator by 
entering 


.9ET FG_1} 
{.SET_FG_2) 
.SET_FG_3} <CRuk 
{SET FG_43 
.SET_FG_ 5} 
{SET _FG_6} 


where the rmumbers 1,2,3,4,5,6 correspond to the mumber of the function 
generator. The lamp on the switch will go on if it was off, and the 
lamps on the waveform and frequency range switches will go on or of f to 
reflect the values of these parameters for the selected function 
generator. 


Toa select a woveform, enter 


C.WEM_ 1} 
CoWEM_ 2) <ORDK 
L.WEM_ 3} 
CWE M4} 


The lamp on the switch you pushed will go om to show which 
waveform wos selected. 


To select o frequency range, enter 


(LOW FREQ, SEC? 

{MED FREQ_ SEC} 
{.MEDLFREQLHORZ> 9 <CRook 
{.HI_FREG_HORZ} 

{.Ht_F REQ. SEC} 


The type of syme is determined by the frequency range selected. The 


waveform is locked section reset if wLOW FREQ SEC, «MED FREQ SEC, or 
»«HILFREG SEC is selected. The waveform is locked to horizontal reset 
if .MED FREQ HORZ or HI FREQ HORZ is selected. 
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There are two ways to include a function generator’s frequency 
range or waveform as an argument imo a System IV command. You can 
type ane of the following parameter mames from the keyboards 


wFG_1_FRQ «FG_1_WF 
»FG_2_F RQ »FG_2_WE 
»FG_3_FROQ -FG_3_WF 
~FG_4_FRG ~FG_4_WF 
»FG_5_FRQ wFG_S_WF 
»FG_6_FRQ wFG_6_ WE 


Alternately, you can push oa combination of switches, according to the 
following ruless 


na. To enter a function generator’s frequency range as an 
argument, you first pusn a switch to specify the function 
generator, then you push any one of the frequency range 
switches. For example, function generator 1’s frequency 
range can be entered ag: 


WSET_FG_1 «LOW FREQ_SEC 


b. To enter a function generator’s waveform as an argument, 
you first push a switch to specify the function generator, 
then you push any one of the waveform switches, For 
example, function generator 1’s waveform can be entered ass 


~SET_FG_1 .WEM_ 1 


C. To enter a function generator’s frequency range and 
waveform ag arguments, you first push a switcn to specify 
the function generator. Next, you push any one of the 
frequency range switches and any one of the waveform 
Switches, in either order. For example, function generator 
l’s frequency range and waveform can be entered in either 
of the forms below: 


~SET_FG_i .LOW_FREQ_SEC .WFM_1 
~SET_FG_1 .WEM_3 .MED_FREQ_SEC 


Example: Suppose your waveforms are the default waveforms (sine, 
ramp, square, triangle) and you want to set function 
generator S to a low frequency range and a square wave. 
You enter 


»SET_ FG S CRS (selects function generator 3) 
»LOW FREQ SEC <CR2x (selects low frequency rare? 
oWFM_ 3 2CKE (selects square wave) 


Examples  .DEACT_FARAM S1 .SET_FG_S .LOW FREQ SEC .WFM_1 <CR> 
flenctivates section 1’s funetion generator 3 frequency and 
waveform. This command is equivalent to 
«UEACT UFARAM Si .FG US _FRQ wFGLS WPF =CR> 
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F.%.3.6 ROUTING FUNCTION GENERATORS 


For function generators to be useful, they have to be routed to 
ather hardware devices, After you select a route for a collection of 
Function generators, you can adjust the overall amplitude of all 
function generators om that route. 


To route function generators, first you must select o destinntion 
for the function generators. Enter 


. SEL WIDTH FG? 

{SEL HORIZ_FG) 

{.SEL_ DEPTH. FG? 

{.SEL_ VERT FG} 
4.SEL_INTENS FG <CRok 
4.SEL_ RED_FG? 
.SEL_GREEN_ FG} 

{.SEL_ BLUE FG) 
.SEL_HBLST_FG? 
{.SEL_HBLW_ FG? 


The lamp aon the selected switch will goa on if it was off. The ohove 
commands correspond to horizontal size, horizontal position, depth, 
vertical position, intensity,  .RED 1, .GREEN 1, .BLUE 1, horizontal 
blanking start, and horizontal blanking width, respectively. The Lamps 
on the switches labeled .FG_1, .FG 2, .FG_1_XFG_2, .FG_3, .FG_2 XFG_3, 
»FG 4, «PGS, «FG_6 will go om or off to show which combination of 
function generators is am this route. When more than one lamp goes on, 
the corresponding function generators are added. 


To change the function generators on this route, as many times as 
necessary, erber 


CaF G_L> 

{.FG_2) 
(.FG_1_XFG_2} 

CaF G3} 20RD 
.FG_2. XFG_3} 


{.FG_ 4) 


If the lamp on the selected switch was om before it was selected, it 
now goes out and the corresponding function generator is mo longer on 
that route. Similarly, if the lamp was off, it mow goes on and the 
corresponding function generator is mow om that route, 


To include o function generator route as an argument ino a System TV 
conmand, you enter one of the followirigys: 


»SEL_WIDTH FG ~SEL_INTENS_ FG ~SEL_BLUE_FG 
»SEL_HORIZ_FG WSEL_RED FG .SEL_HELST_FG 
~SEL_DEFTH_FG »SEL_GREEN_FG ~SEL_HELW_FG 
WSEL” VERT_FG 


To not enter .FG_ 1, .FG_ 2, ete. as command orguments. 
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Example: Suppose that mo function generators are routed. You 
want to route function generator 1 multiplied by function 
generatear 2 to horizontal position. You enter 


»SEL. HORTZ FG <CRe%& (selects horiz. pos. route) 
wFGULXFG_2 CRE Cadds fgl X fg2 to the route?) 


Examples Suppose that function generator 1 is routed to intensity. 
You want to remove it from the route and add function 
generator 2 plus function generator 3 to the route, instend, 
You enter 


«SEL INTENS FG <CRo& (selects intensity route) 
»FG_ 1 2CORSK (removes fg 1 from the route) 
oFG 2 <CRSK (adds fg 2 to the route) 
«FG 3 CRs Xk (adds fg 3 to the route) 


Examples .DEACT FARAM S11 .SEL_DEFTH FG . SEL INTENS_FG <CR> 
deactivates the depth and intensity function generator routes 
for section 1. 


PiG.3.7 AMPLITUDE OF MULTIPLIED FUNCTION GENERATORS 


System IV allows you to camtroal the product amplitude of twa 
function generators that are multiplied together. 


The parameters that control product amplitudes are continuous. To 
attach one of these parameters to o shaft encoder, enter 


{.FG1_ XFG2_ AMP? <CRKo& 
C.FG2_XFG3_ AMP} 


F.9.3.28 QVERALL AMPLITUNE OF FUNCTION GENERATORS ON A ROUTE 


The overall amplitude of the function generators on o route is a 
continuous parameter. Toa attach overall omplitude to a shaft encoder, 
enter 


WIDTH FG, AME? 

HORT Z_FG_ AMF? 
{.EPTH FG, AMF} 
{VERT FE G_AMF 
{.INTENS_FG_AMF? <CRPE 
{RED FG_ AME? 

4 GREEN_F G_ AMP? 
{BLUE _FG_ AME} 
{HELST_F G_ AMF} 

{ HELW_FG_ AME} 


These correspond to horigontal size, horizontal position, depth, 
vertical position, intensity, .REDL1, .GREEN 1, .BLUE_L1, horizontal 
blanking start, and horizontal blanking width, respectively. 
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Pu?.3.9 MODIFYING FUNCTION GENERATOR GUTFUT WITH AUDIO 


System IV allows you the option of modifying or replacing a 
function generator output with audio. This option is implemented for 
function generators 3 and 6 only. 

To enable the oudio option for one of the two function generators, 
you first enter 


£.SET_FG_5} <CRHe 
{.SET_FG_4} 


to select the function generator. Then enter 
«AUTO <CRok 


The lamp om that switch will light to indicate thot the naudio option is 
erabled for the selected function generator. To disable the option, 
erber 

»AUDTO <CRok 


once again, The lamp om that switch will go out. 


When the audio option is enabled, you use hardware switches to 
control the type of modification performed. These switches allow you 
to filter the audio signal im various ways and/or to pass the signal 
through a peak detector. The resulting signal can either replace the 
output of the selected function generator or it cam be multiplied by 
the function generator output. For a more complete explanation of the 
hardware switches, refer to the ‘Controls’ section of System IV Book 2 
(Operntion). 


wsAUDTO is mot a parameter that can be used as an argument in 
System IV commands. Instead, it is am option doubles the mumber of 
possible values for the frequency range parameters of function 
generators S and 6. For these two function generators, the possible 
frequency range values are actually 


«LOW FREQ SEC with .,AUDNTO enabled 
«LOW FREQ SEC with .AUDTO disabled 
«MED FREQ SEC with .AUITO enabled 
«MED FREQ SEC with .AUDTO disnhbled 
»MED FREQ HORZ with .AULTO enabled 
«MED FREQ HORZ with .AUDTO disabled 
«HE FREQ LHORZ with .AUTTO enabled 
wHT_ FREQ HORZ with .AUDTO disabled 
wHI FREQ SEC with .AUDTO enabled 
wHI_LFREQ_ SEC with .AUDTO disabled 
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Favad SECTION FARAMETERS ~ BLANKING 


System TV has two types of blanking: artwork blanking and screen 
blanking. Wher you uge artwork blanking om a section, the blankers 
follow the section if the section is translated in space. When you use 
screen blanking om a section, the blankers remain fixed if the section 
is translated, 


FaPe4.) ARTWORK BLANKING 


Sections of artwork can be blanked im the horizontal and vertical 
directions. The four blanking parameters that define a window around 
your artwork are continuous. In addition to regular blanking, System IV 
offers you two other optionss special blonking amd extended blanking. 
The parameters that select regular, special, or extended blanking are 
discrete parameters. 


To attach a blanking porameter to oa shaft encoder, enter 


{,VELST} 

C, VBL WW CREEK 
{HELSTF 

CC. HELW} 


wVBLST is vertical blanking start. .VBLW is vertical blanking 
width. A section of artwork is blanked vertically until tne value of 
»VELST is renched. The section is unblonked for a length equal to 
»VELW then the remainder of the section is blanked. 


eHELST is horizontal blanking stort. .wHBLW is horizontal blanking 
width, These work in the horizontal direction. 


When you select special blanking, your ortwork oppears to he 
moving behind a window, With regular blanking, the window appears ta 
be moving over your artwork. To enable or disoble speciol blanking, 
anter 


WSPEC_BLANK <CRik 


-lf the lamp on that switch goes off, special blanking is disabled. If 


the lamp goes on, it is enabled. The default condition is disabled. 
When you select extended blanking, you change the effect of the 

»HBLST and .HBLW parameters and of any function generators om the 

corresponding routes. To ennoble ar disable extended blanking, enter 


WEX BLANK <CRIek 


If the lamp on that switch goes off, extended blanking is disabled. If 
the lamp goes on, it is enabled, The default condition is disabled. 
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When extended blanking is used in comjunetion with a function 
generator or combination of function generators routed to horizontal 
blanking start or horizontal blanking width, blanking of the artwork. 
section accurs ato selectable level on the function generators’ 
waveform, Any part of the waveform greater than the selected level 
causes the artwork to be unblanked, while any port of the woveform less 
than the selected level blanks the ortwork. The .HBLST porometer 
comtrols the level on the horizontal blanking start function generator 
waveform where blanking switches. Likewise, the .HBLW parameter 
comtroals the level on the horizgontol blanking width function generator 
waveform where blanking switches. You can use different waveforms on 
the horizontal blanking start and blanking width function generators, 


Normally, special blanking is disohled when extended blanking 16 
used. When extended blanking is on, the normal functions of horizontal 
blanking start and width are disabled. 
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F.a%.4.2 SCREEN BLANKING 


The screen blankears blank off ao portion of oa section on the CRT. 
There are three screen blankers for ench section. 


The first blanker is a Z blanker that can blank of f either the 
portion of ao section that falls behind the blanker or the portion of a 
section that falls in front of the blonker. 


The second and third blankers are X-Y blankers. Each X-Y blanker 
divides the screen into two parts with an imaginary Lime. The portion 
of a section falling on ome side of the line is mot blanked, The 
portion folling on the. other side of the line is blanked. 


Tne Z blanker has one parameter controlling it. To attach it to oa 
shaft encoder, enter 


«MASKRI RADIUS <CRex& 


When you adjust this parameter you are moving this hlanker towards you 
or away from you. Wher the parameter’s value is positive, the portion 
of a section behind the blanker is blanked, When the parameter’s value 
is megative, the portion of a section in front of the blanker is 
blanked. When the parameter’s value is zero, na blanking occurs. 
Initially, the parameter’s value is zero. 


Each X-Y blanker has two parameters. One parameter defines the 
distance of the blanker from the center of the screen. The other 
parameter rotates the blanker around the center of the screen. To 
attach a distance parameter to a shaft encoder, enter 


C.MASK2 RANTUS? <CRoK 
C.MASKS RADTUS} 


To attach an angle parameter to a shoft encoder, enter 


CuMASK2_ANGLE} <CRDK 
{MASK 3_ ANGLE} 


Initially, the second blanker is above the top of the screen and the 
third blanker is below the bottom of the screen. 
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Fea EXPANDING THE GEQMETRIC SPACE 


The geometric parameters contained in System IV are confined to a 
30 space where 


~2048 < X-coordinate < +2047, 
~2049 < Yecoordimate < +2047, 
“2048 < Z-coordinate < +2047. 


: 


System IV contains five section parameters that expand, or magnify, 
this space. You use these porameters to vary the vanishing points and 
perspective of the individual sections. 


FuY.Geil VANISHING FOINT 


You can move the vanishing points of individunl sections of 
artwork. The parameters that do this are comtinuous,. To attach them 
to shaft encoders, enter 


WVANISH_PT_X <CRox 
WVANISH_FT_Y <ORisk 


The first parameter moves the vanishing point Left and right. The 
secomd parameter moves the vanishing point up and down. 


You cam think of these parameters as a ‘final’ .TRNSLT_X and 
~TRNSLT_Y, respectively. That is, the vanishing point parameters come 
after the translation parameters im hardware, 


F.9.3.2 ZOOM 
You cam comtrol the size of imdividual sections of artwork in 
relation to their vanishing points. The parameter that does this is 
comtinous. To attach it to oa shaft encoder, enter 
»2Z00M CREEK 
When you adjust an section’s .ZOOM, the section will contract or 
expand around the vanishing point determined by .VANISH_LFPT_X and 


»VANISH_LFT LY. When you adjust a section’s .SIZE, the section will 
contract or expand around the middle of the section. 


F.9.5.3 FERSPECTIVE 


You cam comtrol the amount of perspective on imdividual sections 
of artwork. Ferspective is oa continuous parameter. To attach it to a 


shaft encoder, enter 
»PERSPT <CRo& 


You can adjust this parameter to crente full perspective, some 
perspective, or no perspective. 
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F.9.46 OTHER SECTION FARAMETERS 


There are 13 other parameters im each section node. 


F.9.6.1 HEIGHT, WIOTH, AND DEFTH 


You can control the horizontal size and vertical size of o sectian 
with parameters that control the amplitude of the horizontal ard 
vertical ramps. These porameters ore continuous. To attach them to 
shaft encoders, the commands are 


wHETGHT =CReX 
«WIDTH <CRoXk 


The depth porameter sets oa depth voltage. Depth is attached to o 
snaft ancoder by entering 


ADEPTH = CRS 


In hardware, .HEIGHT, .WINTH, and .QEPTH come before the function 
generators, while geometric parameters like .FROPRT_ X, .FROFRT_UY, ame 
~PROPRT 2 come after the function generators. If you shrink a section 
to oa dot by adjusting .HEIGHT, .WINTH, and DEPTH to O, you cam build 
the section back up with function generators. If you shrink the section 
toa dot by adjusting .PROFRT_X, .PROPRT_Y, and .PROFRT Z to 0 instend, 
function generators will have no effect om the shape of the section. 


Fa@anGuek INTENSITY 

Intensity is 2 continuous parnmeter. It controls the intensity of 
the gray levels of the artwork. To attach intensity to a shaft 
encoder, enter 


»INTENS <.CRo% 
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Fa?.6.3 INTENSITY COMPENSATION SELECTION 


Intensity compensnotion selection is a discrete porameter which is 
is adjusted with a shaft encoder. To attach this parameter to a shaft 
encoder, enter 


WSEL_INTENS CF CRIK 


The following table defines the types of intensity compensation that 
you cam select by adjusting this parameter’s value. 


Horiz Vert Nepth Intens 
Value Qh ject FG FG FG FG Height Width 


eee eee nee seen see ste a6ne sane geen ete woes note cane sone ones eves eee ance suse seen rte cove ence onee cane sone woes snes ener tone cose, gees nese Gene gees see ceee een aren ces vane 


Q Raster, No FG = * 
0 Raster, LF Vart = 1 = 
1 Raster, HF Horiz E 
2 Raster, LF Uepth “< = 1 
3 Raster, HF Depth = = 1 
4 Cylinder 
a 
& 


Any Ari 
Arity Ary 
Any Aris 
Ary Ary 


= 
H 
i 
1 Marg hong ! 


a] 
= 
eS 
HH 
o 


1 

Cylinder, Ht = 7 ~ Q Ary 

Sphere, H = 4 4 Lx2 2My 2 0 0 
& Sphere, V= 4 Lx2 4 2xno 2 9) 0 
é Sphere, T= 4 1x2. 2nd 2 6) 0 
7 isc, H = - 1x2 2xuS 2 0) 0 
8 isc, V= oO Lx2 ae 2nd 2 QO 0 
? Disc, TD = 9 Lhe ang = 2 ¢) .¢) 
10 Cone, H = 2 2 1x2 2x3 2 ¢) 0 
14 Come, V= 2 Lx2 2 2x3 2 0 0 
12 Cone, Il = 2 ix2 2x3 2 2 6) 0 
13 Torus, H = 4 4 L,ix2 3,23 2 ¢) 0 
14 Torus, Y= 4 1,iKea 4 3y2xS 2 6) 0 
15 Torus, O~ = 4 L,lxe 3,2x3 4 2 0 Q 


146 Sphere (same as 6, except rear is displayed) 


F.uPebn.4 SECTION OVERLAP 

Overlap was discussed earlier im section F.9.2.2 of this manual, 
If you enabled overall overlap then you must specify which individal 
sections overlap will be ennobled for. Toa do this, enter 


»SEC_OVRLAFP 2CRD 


If the lamp on the switch goes on then overlap is ennobled for this 
section. If the lamp goes out, overlap is disabled for this section. 
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Fiu9.6.0 VIDEO INPUT SELECTION 


System IVY has 8 video input sources. To select another source for 
the section of artwork you are working on, enter 


4 CAM AY 
{0AM _E 

(REDS 

. GREEN} SOR 
, BLUED 

C4 LUM? 

CAM AUX 1) 

4 CAM. AUX 23 


The lamp om the switch for the video input that you select will go ory, 
and the lamps om the other video input switches will go off if they 
were om. The default video input is .CAM_A. 


There are two ways to include a video input selection parameter og 
arargument ima System IV command. You cam type 


WSEL_VIDEO 


from the keyboard, or you can simply push any one of the video input 
selection switchess 


»CAM_A » BLUE 
CAM _B LUM 

WRED ~CAM_AUX_1 
» GREEN »CAM_AUX 2 


Examples .MEACT_LFARAM Si .CAM_A =<CR> 
denctivates video input selection for section 1. This command 
is equivalent to 
eVEACT PARAM Si .SEL_VITEG =<CR 
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Fo9.6.6 AUXILIARY FARAMETERS 


System IV contains 46 continuous auxiliary parameters. The output 
of these parameters cam be used to cantrol analog hardware that is mot 
already controlled by the software. 


To attach the auxiliary parameters to the shaft encoders, the 
commands are 


»AUX_SIG_1 <CREK 
wAUX_SIG_2 <CRik 
AUX _SIG_3 <CR>X 
WAUX_SIG_4 <CRik 
wAUX_SIG_5 <CREK 
wAUX_S1IG_6 <CRoE 
F.9.?% SHAFT ENCODER INCREMENTS 


When you are adjusting continuous parameters, o smaldl movement of 
a shaft encoder can produce a fine or coarse adjustment. Enter 


»FINE INC <CRoxk 
If the lamp on that switch goes on, the adjustments will be fine. If 
the lamp goes off, the adjustments will be conrse. 
F.9.8 DETACH ENCODERS 


You cam detach all the parameters that are attached to the shaft 
encoders. Enter 


DETACH ENC <CRPX 


Tne lamps on the gwitches of the parameters that were attached to the 
encoders will go off. 
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Fudd MAKING ING 


STW 


Winer you cr@ate aniaatbion with System IV, you produc 

jProamed, bat you muah teil System TM meow ta preedue 

yo from ane keyframe to the mast. You will do this by specifying 
soar mationg. System IV nag defauullh motions for each 

Pete DF you doo mat tell System ITY how to make 

uae ite defoult motioarng.  & Liat of default motions 

ection Na 


“3, The valid 


phair mohions carrot doom cerboadn parame 
mobkions for the poranvaters are algo given im Section 


Winer you fodr oo parameter, we say toot the foiring posses 
taro’ oo keyframe Gf toe parametar’s value am that keyframe is tine 
veilue you g@@ adm tne picture duriray piaybock., We aay that tha fodrairgy 
faragurd’ oo keyframe Gf the parameter’ value ion brat keyframe da 
during playback, This is known ag “Locking oub’ oa paranater, 
playback, tne value camputed by the fairing ie what we edn 
hbure. After you piay bock o« gcane, allo your locked out values 


You can create foirings toot run From ane keyframe ba orother 
syPrame are alga pags through ane aor more irlermediate keayfram 


Fy 


CHL sone x 
For example, 2f you apecify that oa fairing should pose throug 
keyframes Lt, 2, and 4, than toot fairing will implicitly pase orecured 
“pam 3 a 


When you specify a foirinmy, you must always indicate 


Oo. tne Lupe of motion bLriak you wank to gee 
by the parameters that you want ta fair 
ce the keyframes boat you wank the fairing to pase through 


Sone paraneters are rotational. When you specify oa rotational foadriry, 
you car olea irvlaicate the mumnber of rotations to make between each pour 
of keyframes Loot you are fodring througm. Refer to gaction No oof this 
marked tbo Paired oub which parameters are roabatdonal. 
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F.i@.,i SLOW FAST SLOW MOTION 
Tne syntax of this command is 
oSFS PARAMS KFS <CR> 


where FARAMS is the list of parameters to be foired, and KFS lists the 
numbers of the keyframes you want to fair through. You enter tne 
keyframe mumbers im increasing order. 


For each parameter in the command line, System TV will fair 
smoothly through the keyframes im the command line. The fairing will 
start slow and end slow. If the value af the parameter on an 
intermediate keyframe is am extreme value, the fairing will approach 
and leave that value slowly. Most of the default fairings on the 
cormbinuous parameters ore of this type. 


Examples ,SFS .RED 1 Sil .SIZE .WIDNTH S3 .PROFRT_X 1 3 3-7 <CR> 
sets slow fast slow fairings for the frame parameter ,RET_1, 
section 1i’s .SIZE and .WITTH porameters, and section 3’s 
«PROFRT_ X parameter. For ench porameter, the fairing will 
pass through the values in keyframes 1,3,5,6, and 7 and 
around the values in keyframes 2 and 4, 


Examples .SFS ALL 1 2 <CR> 
sets slow fast slow fairings for al] parameters that can 
take slow fast slow fairings. For each parameter, the fairing 
Will pass through the values im keyframes 1 and 2. 


Examples .SFS $1 ALL S21 ALL 1 2 <CR> 
sets slow fast slow fairings for oll of section 1’s porometers 
and section 2's parameters that can take slow fast slaw 
fairings. For ench parameter, the fairing will pass through 
the values in keyframes J amd 2. 


Examples .SFS ($1-S3 90 .SIZE .HBLW) 2 4 =<CR> 
: sets slow fast slow fairings for the .STZE and .HELW 
parameters af sections 1, 2, and 3. For @ench porameter, 
the foiring will pass through the values in keyframes 2 and 
4. This command is equivalent to 
»SFS Sil SIZE .HBLW S2 SIZE wHBLW S3 .STZE w.HBLW 2 3 2CK 
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F.1l0.2 SLOW FAST MOTION 
The syntax of this command is 
«SF FARAMS KFS <CR> 


where FARAMS is the list of parameters to be faired, and KFS Lists the 
numbers of the keyframes you want to fair through. You enter the 
keyframe numbers im imcreasing order. 


For each parameter in the command line, System TV will fair 
smoothly through the keyframes im the command line. The fairing will 
start slow and end in a manner determined by the values af the 
parameter aim the keyframes in the command line. If the value of the 
parameter an arm intermediate keyframe is an extreme value, the fairiray 
Will approach and leave that value slowly. 


Examples «SF GROUPA SAM .TRNSLT_LY .BLUE 3 2-4 6 9 <CR> 
sets slow fast fairings for the parameters in the porameter 
group GROUPA, the mode SAM’s .TRNSLT_Y parameter, and the 
frame parameter «BLUE 3. For each parameter, the fairing 
will pass through the values in keyframes 2,3,4,6, ard 
and around the values in keyframes 3,7, and 8. 


xamples SF ALL 1 2 <CR> 
sets slow fast fairings for all parameters that can take 
slow fast fairings. For each parameter, the fairing will 
pass through the values in keyframes 1 and 2, 


Examples .SF Si ALL Si ALL 1 2 <CR> 
sets slow fost foirings for all of section 1’s porameters 
and section 2°s parameters that can take slow fast faoirings. 
For each parameter, the fairing will pass through the values 
in keyframes 1 and 2. 


Examples .SF €S1-S3.(.STZE .HBLW) 2 3 <CR> 
sets slow fast fairings for the .SIZE and .HBLW porameters 
of sections 1, 2, and 3. For ench parameter, the fairing 
Will pass through the values in keyframes 2 and 3. This 
command is equivalent to 
»SF S1 .SIZE .HBLW S2 .SIZE .«HRBLW S3 .SIZE .HBLW 2 3 <CR> 
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F.10.3 FAST SLOW MOTION 
The syntax of this command is 
»FS FARAMS KFS =CRZ 


where PARAMS is the list of parameters to be foired, and KFS lists the 
rumbers of the keyframes you want to fair through. You enter the 
keyframe mumbers in imcreasing order. 


For @ach porameter in the command line, System IV will fair 
smoothly through the keyframes in the command line. The fairing will 
end slow and start ina manner determined by the values of the 
parameter im the keyframes in the command line. If the value of the 
parameter on am intermediate keyframe is an extreme value, the fairing 
Will approach and leave that value slowly. 


Examples «FS Si .TRNSLT_X .GREEN 2 S2 .FREQ_3 11-13 15 <CR> 
sets fast slow fairings for section 1’s .TRNSLT_X parameter, 


the frome parameter GREEN 2, and section 2/s .FREQ_S parameter. 


For each parameter, the foiring will poss through the 
values im keyframes 11,12,13, and 15 and around the value 
im keyframe 14. 


cMamples «FS ALL 1 2 <CR> 
sets fast slow fairings for all porameters that cam take 
fast slow foirings. For ench parameter, the fairing will 
pass through the values in keyframes 1 and 2. 


Examples .FS S21 ALL S21 ALL 1 2 <CR> 
sets fast slow fairings for all of section 1’s parameters 
and section 2°s parameters that can take fast slow foirings. 
For ench parameter, the fairing will pass through the values 
in keyframes 1 and 2. 


Examples .FS €$1-S3)¢.SIZE .HBLW) 2 3 <C> 
sets fost slow fairings for the .SIZE and .~HBLW parameters 
of sections 1, 2, and 3. For each parameter, the fairing 
Will pass through the values in keyframes 2 and 3. This 
command is equivalent to 
«FS $1 SIZE .HBLW S2 .SIZE .HBLW S3 .SIZE .HBLW 2 3 <CR> 
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F.i0.4 LINEAR MOTION 
The syntax of this command is 
w=LINEAR FARAMS KFS <CR> 


where FARAMS is the list of parameters to be foired, and KFS lists the 
numbers of the keyframes you want to fair through. You @emter the 
keyframe mumbers in increasing order. 


For each parameter in the command line, System IV will produce 
linear motion between the keyframes im the command Line. 


Examples wLINEAR S2 .PHASE_2@ .TRNSLT_X S3_PARS .RED_1 1 4-6 <CR> 
sets linear fairings for section 2’s .FHASE 2 and .~TRNSLT_X 
parameters, the parameters in the parameter group S3_FARS, 
and the frame parameter .REDL1. For ench parameter, the 
fairing will pass through the values in keyframes 1,4,5, 
and 6 and around the values in keyframes 2 and 3. 


Examples LINEAR ALL t 2 <CkR> 
sets linear fairings for all parameters that can take 
linear fairings. For ench parameter, the fairing will 
pass through the values in keyframes 1 and 2. 


Examples LINEAR Si ALL S2 ALL 1 2 <CR> 
sets Linear foirings for oll of section 1’s parameters and 
section 2°s parameters that can take Linear fairings. For 
each parameter, the fairing will pass through the values in 
keyframes to amd 2. 


Example: wLINEAR (€S51-S3.(.SIZE .HBLW) 2 3 <CR> 
sets linear fairings for the .SIZE and .HELW porameters of 
sections 1, 2, and 3. For each parameter, the foiring will 
pass through the values im keyframes 2 and 3. This command 
18 equivalent to 
»LINEAR Sil .SIZE .HELW S2 .SIZE .HBLW $3 .SIZE .HELW 2 3 <CR> 
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F.,10.5 HOLD MOTION 
The syntax of this command is 
»HOLDD FARAMS KFS <CR> 


where FARAMS is the list of parameters to be fnired, and KFS Lists the 
numbers of the keyframes you want to fair through. You enter the 
keyframe mumbers in increasing order. 


For each parameter in the command Line, System IV will hold the 
Value on each keyframe in the command line Cexcept the last ome) until 
the mext keyframe in the command Line. 


You cam use hold fairings for both rotational and mon-rotational 
parame ters. 


Examples «HOLD Si. .HBLST .HBLW S2 .SEL_HORTZ FG 1 3 3-6 <CR> 
sets hold fairings for section 1’s  .HBLST and .HBLW porameters 
and section 2/8 horizontal position function generator route. 
For each parameter, the fairing passes through the values im 
keyframes 1,3,5, and 6 and around the values in keyframes 
2uand 4. 


Examples «HOLT CAR .COMFAS .INCLNT «ROTATE 1 4 
sets hold foirings for the mode CAR’s .COMPAS, .INCLNT, and 
»ROTATE parameters. For each parameter, the fairing will 
pass through the values in keyframes 1 and 4 and around the 
values in keyframes 2 and 3. 


Examples HOLD ALL 1 2 <CR> 
sets hold foirings for all parameters that cam take hold 
fairings. For each parameter, the fairing will pass 
through the values in keyframes 1 and 2. 


Examples .HOLD Si ALL S2 ALL 1 2 <CR> 
sets hold fairings for all of section 1°s parameters and 
section 2’5 parameters that can take hold fairings. For 
each parnmeter, the foiring will pass through the values in 
keyframes loand 2. 


Examples «HOLD (€S$1-S3>¢.SIZE w«HBLW) 2 3 =CR> 
sets hold fairings for the .SIZE and .HBLW parameters of 
sections 1, 2, and 3. For each porameter, the foiring will 
pass through the values in keyframes 2 and 3. This command 
is @quivalent to 
«HOLD Si .SIZE .HBLW S2 .SIZE .HBLW S3 .STIZE .HBLW 2 3 <CR> 
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/ PelG.é ROTATTONSL SLOW FAST SLOW NOTION 


To apecify glow fast glow motion for cototional parameters, you 
wee Lie wk S orommarnd., The syntax of bhi command is 


& 
SECTION 
BPS BGROAMS SFL NUML RFR NUM aa BPoied NUMde@ dT RP SR 


wee ud 


WETTER § 


PARAMS igs the Liat of rotobional porameters you are Pairing. 


cr mnaanwentma 


KPL, EP Sy,eee, RFA are the numbers of the keyframes you are 

< dee i - ee NrerenaetNme — g neerscmmunent —carereream arena nome! ** 

Fairing through. You enter tnese mumbers in inere@asingy order. 
Nace Ont yr PETES er gree ITE UTR hers, 


NUML, NUM, aan, NUMi-] define the direction of rotation and 
number of Limes that the rotating object will pags baroaugh ites 
initdal po@itidan between @ncn pair of keyframes you are fadrdriy 
tLirrougn., (Refer ta the digcussian below. 3 


? 


Rotational fudring canmands resemble their monerotational 
counterparts, with two differences. Firet, hyphens ora moh allowed an 
rotational fairing commands. You type out all keyframe oumbe 
explicitiy. Second, between every poir of keyframe rmumbers, you e@rrber 
rumber that System IV uses to determine the direction of rotation 
the number of revolutions to make, 


uk 
cred 


RSJ The mumber Ccoall it NUM) that you anter batween oa poir af keyframe 
nunmberd Follows these ruless 


UP NUM > O, tne rotetion will be COUNTERCLOCKWISE radative ta 
the positive end of toe axig of rotation. HUM is 
Lhe number of times that the rotating of jech 
Will poss through dite doitdal position. 


Le NOP aS 


hood 


» the rotation will be CLOCKWISE relative to the 
positive era af the axis af rotatian. The 
magni bude of NUM ia the number of Limes thak tine 
retathing abject will pode througnm ibe dmitiad 
soci ticn, 


Tf NUM = OO, tha rotation wild be in the SHORTEST f “TLOM fram 
the initial hionm to the farnal pogsitdon. The 
vVolue O de internally converted to @ithar dio ar 
deparcing arn the snmartes) directdiar. 


ore 1, 7 


Tne value of NUM muat be on integer greater than 1000 mre 


1060, Each sequence of NUM’s in your command Line mush fave oo 
greater bran ~2O0G and lege tran 10000, 


rier 
TLR 


Notice that the number of times a rotating object pose 
ite initial position is not mece 


he 


ridy the game og bie rou be 

revedlutdione trie object make. The kaa ob ject always 

YY initial position, ga bhe mumber ‘of Es Lia oir 
mst be at danat 2. TF an objec: rmoorilay pes 
revolutdan, than the mumber of times Noes the dobbiad 
but tre cumber of ravaolutiang is 0. 


of 


SYSTEM IV USER’S MANUAL FAGE 81 


For @ach parameter in the command Line, System IY will foir 
smoothly through the keyframes im the command line. The foiring will 
start slow and end slow. The foiring will appear to pass througn the 
paorameter’s value im @ach keyframe im the command Lime. Actunlly, the 
foiring passes through o computed value that takes into account the 
number of rototions prior to the keyframe. The computed value is the 
actual value plus an integer multiple of 2kFI. If the porameter’s 
computed value on an inmtermedinte keyframe is an extreme value, the 
fairing will approach and lenve that value slowly. 


Rotational slow fast slow fairings are the default foirings for 
rotational parameters. Ey default, rotations always proceed in the 
shortest direction between consecutive poirs of keyframes. 


Example: «RK USFS Si .COMPAS CAR ROTATE GROUPFL 2 5 206 4 =Ck> 
Sets rotational slow fast slow Pairings for section 1’s 
»COMPAS parameter, the node CAR’s . ROTATE parameter, and the 
Parameters im the parameter group GROUFL. (They must all be 
rotational parameters.) For each parameter, the fairing 
passes through keyframes 1,2, and 4 and around keyframe 3. 
Each fairing passes through the starting position 3 times 
hetween keyframes do and 2, and 6 times, betweeen keyframes 2 
and 3. All rotations are counterclockwise. 


Examples .R_SFS ALL LO 2 “CK 
Gets rotational slow fast ae fairings for oll parameters 
that can take rotational glow fast slow fairings. For each 
parameter, the foiring will pass through the values im 
keyframes 1 and 2. Ench fairing passes through the starting 
position 1 time, ond each rotation proceeds in the shortest 
directiort. 


Example: wR SES Si ALL S2 ALL 1 oO =CR> 
Sets rotational slow raat eit fairings for all of section 
1’s parameters and section 2°s porameters that cam toke 
rotational slow fast slow fairings. For @ach parameter, the 
fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the starting position i time, 
and each rotation proceeds im the shortest direction. 


Examples ..R_SFS (S1-S3( ROTATE) 2.3 3 sCR> 
sets rotational slow fast slow fairings for the «ROTATE 
parameters of sections 1, 2, and 3. For each parameter, 
the fairing will pass through the values im keyframes 2 and 
3. Ench fairing posses through the starting position 3 
times between keyframes 2 and 3. Al rotations are 
counterclockwise. This command is equivalent to 
»ROSFS S11 ROTATE S2 ROTATE $3 - ROTATE | 22 3 ACR» 
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F.10.7% ROTATIONAL SLOW FAST MOTION 


To specify slow fast motion for rotational parameters, you use the 
aR SF command. The symtax of this command is 


wR SF FARAMS KEL NUML KF2 NUM2 1... KFi-i NUMi~1 KFi <CR> 


eee 


wheres 
FARAMS is the list of rotational parameters you ore foiring. 


KFl, KF2@,au0, KFA are the mumbers of the keyframes you are 
fairing through. You enter these mumbers im imcreasing order. 


NUML, NUM2, wae, NUMi-1 define the direction of rotation and 
number of times that the rotating object will pass through its 
initial position hetween each pair of keyframes you are fairing 
through. 


The symtoax is the same as for rotational slow fast slow motion. See 
section F.10.46 for a complete explanation of the syntax, 


This command is similar to the .R_SFS command. The only 
difference is that for each parameter in the command Line, the fairing 
Will start slow and end in o manner determined by the parameter’s 
computed values in the keyframes im the command line. 


Examples RSF Si .MASK2 ANGLE BOX .INCLNT .ROTATE 1 -2 3 -2 4 «CR? 
sets a rotational slow fast fairing for section 1’s 
~MASK2_ ANGLE porameter and for the mode BOX’s .INCLNT and 
«ROTATE parameters. For each poarometer, the fairing passes 
through keyframes 1,3, and 4 and around keyframe 2. Each 
fairing passes through the starting position 2 times 
hetween keyframes 1loand 2, and 2 times between keyframes 3 
and 4, ALL rotations are clockwise. 


Examples .R SF ALL 1 0 2 <CR> 
sets rotational slow fast fairings for all parameters that 
cam take rotational slow fast foirings. For each parameter, 
the fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the starting position 1 time, and 
each rotation proceeds in the shortest direction. 


Example: uk SF Si ALL $2 ALL 1 0 2 XCR> 
sets rotational slow fast foirings for all of section 1’s 
parameters and section 2°s parameters that can take 
rotational glow fast fairings. For @ach parameter, the 
fairing will pass through the values in keyframes 1 oanmd 2. 
Each fairing passes through the starting position 1 time, 
and each rotation proceeds in the shortest direction. 


Examples 
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wRUSF €9$1-53.¢ ,.ROTATE) 2 3 3 <CR> 

sets rotational slow fast foirings for the .ROTATE 
parameters of sections 1, 2, and 3. For each parameter, 
the fairing will poss through the values im keyframes 2 and 
3. Ench fairing passes through the starting position 3 
Limes between keyframes 2 and 3. ALL rotations 
counterclockwise. This command is equivalent to 


wROSF Si JROTATE S2 ROTATE G3 .ROTATE 2 2 3 <CR> 


ure 
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@ F.i0.8 ROTATIONAL FAST SLOW MOTION 


To specify fast slow motion for rotational parameters, you use the 
»-ROFS command. The syntax of this command is 


»ROFS PARAMS KEI NUML KF2 NUM2 ... KFi-l NUMi-1 KFai <CR> 
wheres 
PARAMS is the list of rotational parameters you are fairing. 


KFl, KF2yunuy KFi are the numbers of the keyframes you are 
fairing through. You enter these numbers in increasing order. 


NUML, NUM2,.402, NUMi-1 define the direction of rotation and 
number of times that the rotating object will pass through its 
initial position between each pair of keyframes you are fairing 
through. 


The syntax is the same as for rotational slow fost slow motion. See 
secbhion F.10.6 for a complete explanation of the syntax. 


This command is similar to the .R_SFS command. The only 
difference is that for each parameter in the command line, the faoiriny 
Will end slow and start in oo manner determined by the parameter’s 
computed values in the keyframes in the command line. 


Examples «RFS SAM .ROTATE S9 ROTATE 1 -2 2-1 3 -1 5 <CR> 
sets ao rotational fast slow fairing for the node SAM’s 
»~ROTATE parameter and section 9’s .ROTATE parameter. For 
each parameter, the fairing passes through keyframes 1,2,3, 
and S and around keyframe 4, The fairing passes through the 
starting position 2 times between keyframes do and 2, 1 time 
between keyframes 2 and 3, and 1 time between keyframes 3 and 
5S. ALL rotations are clockwise, 


Examples .«ROFS ALL 1 O 2 <CR> 
sets rotational fast slow fairings for all parameters that 
can take rotational fast slow fairings. For each parameter, 
the fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the starting position 1 time, ane 
each rotation proceeds in the shortest direction. 


Examples RFS Si ALL S2 ALL 1 0 2 ACR> 
sets rotational fast slow fairings for all of section 1’s 
parameters and section 2’s parameters that can take 
rotational fast slow fairings. For each parameter, the 
fairing will pass through the values in keyframes 1 and 2. 
Each fouiring passes through the starting position 1 time, 
and eacn rotation proceeds in the shortest direction. 


Examples 
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«RFS (Si-S3.ROTATE) 2 3 3 «ACR> 

sets rotational fast slow fairings for the .ROTATE 
parameters of sections 1, 2, and 3. For each parameter, 
the fairing will pass through the volues in keyframes 2 and 
3. Each fairing passes through the starting position 3 
times between keyframes 2 and 3. ALL rotations are 
counterclockwise. This command is equivalent to 

aR FS Sl .ROTATE S2 ROTATE S3 .ROTATE 2 2 3 ACK? 


Bee ee 
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@ F.10.9 ROTATIONAL LINEAR MOTION 


To specify linear motion for rotational porameters, you use the 
«ROLLIN command. The syntax of this command is 


wROLIN FARAMS KFI NUMI KF2 NUM2 ... KFi-1 NUMi-1 KFio <CR 
wheres 
FARAMS is the list of rotational parameters you are fairing. 


KFiy NF2@yneny KFA are the numbers of the keyframes you are 
fairing through. You enter these mumbers in increasing order. 


NUML, NUM2,.n0, NUMI-1 define the direction of rotation and 
number of times that the rotating object will pass through its 
initionl position between ench poir of keyframes you are fairing 
through. 


The symtax is the same as for rotational slow fast slow motion. See 
section F.10.6 for a complete explanation of the syntax. 


For each parameter im the command line, System IV will produce 
linear motion between @ach pair of keyframes you are comsecutively 
fairing through, using the mumber of rotations you specify between each 
pair of keyframes. 


@ Example: .RLLIN S2 .ROTATE PG 11 -1 12 3 14 CRY ; 
sets a rotational linear fairing for section 2’s .ROTATE 
parameter and the parameters in the parameter group FG. 
(They must a1] be rotational parameters.) For each parameter, 
the fairing passes through keyframes 11,12, and 14 and around 
keyframe 13. The fairing passes through the starting 
position 1 time between keyframes 11 and 12, and 3 times 
between keyframes 12 and 14. The rotation heatween keyframas 
ll and 12 is counterclockwise. The rotation between 
heyframes 12 and 14 is clockwise. 


Examples oR LIN ALL 1 QO 2 =CR> 
sets rotational linear foairings for all parameters that can 
take rotational linear foirings. For each parameter, the 
fairing will poss through the values in keyframes 1 and 2. 
Each fairing passes through the starting position 1 time, 
and each rotation proceeds in the shortest direction. 


Examples .«R LIN S121 ALL S2 ALL 1 0 2 <CR> 
sete rotational linear foirings for all of section 1/’s 
porameters and section 2’s porameters that can take 
rotational linear fairings. For each parameter, the fairing 
will pass through the values in keyframes 1 amd 2. Ench 
foiring passes througn the starting position 1 time, amd 
© each rotation proceeds in the shortest direction. 


Examples 
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eR LIN €51-S390.ROTATED 2 3 3 <CR> 

sets rotational linear fairings for the .ROTATE 
parameters of sections 1, 2, and 3. For each parameter, 
the fairing will poss through the values in keyframes 2 and 
3. Ench fairing passes througn the starting position 3 
times between keyfromes 2 and 3. ALL rotations are 
counterclockwise. This command is equivalent to 

»R LLIN Si .ROTATE S2 .ROTATE S3 .ROTATE 2 2 3 «CR? 
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F.10.10 FHASE LINEAR MOTION 


To fair phase parameters so that function generators appear to be 
‘free running’ during playback, you use the .FS_ LIN command. The phase 
parameters will change at rates determined by their corresponding 
incremental phase porameters, (Refer to section Fa9n32.4 for no 
discussion of incremental phase.) To set oa phase Linear foiring, enter 


PS LIN FARAMS KFS <CR> 
wheres 


FARAMS is a list of parameters to be fnired. All the 
parameters must be phase parameters. 


KFS lists the numbers of the keyframes you want to fair 
through. You enter the keyframe numbers im increasing order. 


For each parameter in the command line, System IV will produce 
phase linear motion between each consecutive poir of keyframes in the 
command line. For each poir of keyframes, the foiring will pass 
through the first keyframe’s phase value and continue om at the 
velocity determined by the first keyframe’s incremental phase value. 
Tne second keyframe’s phase value is mot used to foir between the two 
keyframes, so the fairing will jump to go through the second keyframe’s 
phase value if the value of phase is changing as it leaves the second 
keyframe. 


To see the difference between rotational Linear motion ond phase 
linear motion, consider the following pair of commands: 


~R_LIN $1 .PHASE_1 10 2 <CR> 
~FS LIN Sl .FHASE_1 1 2 <CR? 


If you enter the .R LLIN command, the fairing will pass through 
keyframe i’s .FPHASE 1 value and continue om linearly through keyframe 
2°73 .FHASE 1 value. The velocity of the phose between the two keyframes 
will be determined by the values of .PHASE_1 in the two keyframes. This 
is like drawing a straight line when you know two points thont the Line 
must pass thraugh., 


Tf you enter the .PS_LIN command, the fairing will pass through 
keyframe 1’s .PHASE_1 value and continue om linearly at the velocity 
determined by keyframe i’s .DELTA_LFHASE_1 value. Neyframe 2’s .FHASE_ 1 
value will be ignored unless the value of .FHASE_1 is changing as it 
leaves keyframe 2, im which case the fairing will jump in order to poss 
through keyframe 2/s PHASE 1 value. This is like drawing o straight 
line when you know one point that the Line must pass through ard the 
slope of the line at that point. 


Examples FS OLIN Si .PHASE 1 .PHASE 2 S2 PHASES 2-4 7 8 «ACR> 
sets a phase linear fairing for section 1’s .FHASE_1 and 
»FHASE 2 parameters, and for section 2’s .FHASE S porameter. 
For each parameter, the fairing passes througn keyframes 
2yo,4,7, and 8 and nround keyframes S amd 6. 
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Examples  .FS OLIN ALL 1 2 <CR> 
e sets phase linear foirings for oll active phase parameters. 
For ench parameter, the fairing will pass through the 
values in keyframes 1 and 2, 


Examples FS OLIN Si ALL S2 ALL 1 2 «CRs 
sets phase linear foirings for all of section 1’s and 
section 2/s active phase parameters, For each parameter, the 


fairing will poss through the values in keyframes to amd 2. 


Examples ,.FPS_ LIN ($1-9S3>(,.PHASE 1) 2 3 <CR> 
sets phase linear foirings for the .PHASE_1 pornameters of 
sections 1, 2, and 3. For each parameter, the fairing will 
pass through the values in keyframes 2 and 3. This command 
is equivalent to 
»PS LIN Si .PHASE_1 $2 .FHASE_1 S3 .FHASE_1 2 3 «CR» 
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Fell QELETING FATRINGS 
To delete foirings or motions you hove specified, eriter 
wDELETE FAIR PARAMS KFS <CRo 


where FARAMS is the List of parameters and KFS is ao list of keyframe 
numbers. You may imclude sequences of keyframes using the hyphen ‘7’, 
You enter the keyframe rmumbers in increasing order. 


This command removes the inbetween information for the parameters 
and keyframes im the command line using the following rules. 


no. For each sequence of keyframes KFI-KFe, all of 
the fairing information on how to crente the 
inbetweens from KF1 to KF2 will be removed. This 
floes mot delete the information that tells how to 
crente the inhbetweens to get to KFi from the 
previous keyframe or to get from KF2 to the nmaxt 
keyframe a 


h. For each single keyframe KF, all of the fairing 
information will he removed from the keyframe. 
This includes the information on how to get to 
the keyframe and how to leave the keyframe. The 
fairing information on keyframes around keyframe 
KF will mot be touched. 


Examples DELETE FAIR Si .SIZE .ROTATE FGL .REDL1 3 3 6-7 =<CR> 
deletes fairing information for section 1’s .SIZE and ROTATE 
parameters, the parameters im the parameter group FG, and 
the frame parameter RET 1. For each parameter, all of the 
fairing information will be removed from keyframes 3 and 5. 
The fairing information om how to create the inbetweens ta 
get from keyframe 6 to keyframe 7 will also be removed. 


Examples .0UELETE FAIR ALL 1 3-4 <CRe 
' deletes fairing information for oll parameters. Far each 
parameter, all of the fairing information will be removed 
from keyframe 1. The fairing information om how to crente 
the inbetweens to get from keyframe 3 to keyframe 4 will 
oiso be removed. 


Examples DELETE FAIR S21 ALL $2 ALL 1 3-4 <CR> 
deletes fairing information for oll of section 1’s and 
section 2/5 parameters. For each parameter, all of the 
fniring information will be removed from keyframe 1. The 
fairing information on how to create the inbetweens to get 
from keyframe 3 to keyframe 4 will also be removed. 


Example: ,UELETE FAIR (S1-S3>¢.FHASE 1) 2 3 =CR> 
deletes fairing information for the .FHASE_ 1 parameters 
of sections 1, 2, amd 3. For each parameter, all the 
fairing information will be removed from keyframes 2 
and 3. This command is equivalent to 
~—TELETE FAIR Si .PHASE 1 S2 PHASE 1 S3 .FHASE_1 2 3 <CR> 


Sy 
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File ANTMATE FLIF 


ariimate flap allows you to examine your keyframes dm rapid 

ie » YOu can retrieve a keyframe, 
yoLhie picture that you are looking at, and tren copy tine mew 
picture over the original keyframe. While you are im animate flip, 
you car olea perform moat regular animate furu tiara. 


To arber animate Filip, erber 


“ a te, he 
a ee 2 


wP LIF 


The lamp on thot awiten will go om to indicate that the flip option is 


gelein tec. 


in animate flip, you can @xomine up to LO keyframes ato oo Line, 
Since Loe current gcane might comtain tare than 10 kayframes . i 
WiLL reed boa krow which keyframes you wank Lo @xomine. You provide 
toie information by making ane keyframe into the ‘reference frame’. 
When you enter onimate flip, the reference frame the kayfrane Lnot 
aophehure ie from, pravided tit tiat keyframe from the currerck 
scene. You tar make any keyframe into toe reference frame by 
retridevirg the keyframe with the .PETCH RP comma. 


Uince you’ve @atoblishead o reference frame, you can use the riumerie 
ped to moke the re cence frame or ary af the mest & keyframes after at 
imte trie pieture. Erber 


NUM 


tugen Oo ond 9. The keyframe 


an othe numeric pod, where NUM is o digit be 
i HUM keyfroanes after bie 


toot ie retrieved will be the keyframe Lot 
reference Frame. 


Iroanimate flip, qau con use the MARE RF commarad onmdiy to mecdify 
exiabirg keyframes, mob to make mew keyframes. Alga, the symbax you 
1 im oarnimate flip differs fram Lhe symtar you use when the f 
apbhion is mob gelected., TF you anter 


ib ys 


i ce i 
Wi be capied aver the 
Sica Or Larne F of 
from brie curmerrk 
wh video frome 


imandwate Fling, then toe picture that you see 
ginaliy came fram, o8 
Lang ag trah keyfrane 

Mobe tina t canard does mob oes 
Oe anryunrenbe wien you are in animate flip. 
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When you are im animate flip, you can compare two pictures without 
making them into keyframes. If you enter 
«PUSH CREXK 
System IV will ‘remember’ how the picture looked oat the time you 


entered this command. You mow can adjust the parameter values im your 
Picture and enter 


wXCHNG CREE 
to flip between the original picture and the adjusted picture. Each 
time you enter this command, System IV exchanges the ‘remembered ’ 
Picture with the picture displayed on the screen. 
To exit animate flip, enter 
»PLIP <OR>K 
The lamp on that switch will go out. You must exit animate flip before 


you can exit animate mode. You must also exit animate flip before you 
can select the .DISPLY_ PHASE option. 


Examples Suppose that the current scene comtains 17 keyframes. 
You want to flip through keyframes 4-13 and modify 
keyframe 13. You enter 


»PLIF <CR>% 
Centers animate flip) 


«FETCH KF 4 <CR> 
(makes keyframe 4 the reference frame) 


Oo (displays keyframe 4) 
1 (displays keyframe 5) 
2 (displays keyframe 6) 
3 (displays keyframe 7) 
4 (displays keyframe 8) 
o (displays keyframe 9) 
6 (displays keyframe 10) 
? (displays keyframe 11) 
8 (displays keyframe 12> 
9 (displays keyframe 13) 


Now you can adjust parameters in 
the picture. 


MAKE KF <CR>X <CR> 
(replaces keyframe 13 with the mew picture) 


oFLIF CR2% 
Cexits animate flip) 
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F.l3 INSERT 


System IV allows you to insert parameter values from the keyframes 
of one scene into selected video frames in the current scene. The 
parameters you insert should have hold motion, or the results will be 
unpredictable. The insert program is used primarily to insert heads, 
lips, etc. into the current scene. 


To enter the insert program, the command is 
» INSERT <CRox 


The lamp on that switch will go on, and the insert program will wait 
for commands . 


The syntax for the first command to the insert program is 
SCE FARAMS KF VFS «CRS 
wheres 


SCE is the name of the scene the parameters will be 
inserted from, called the ‘reference scene’. 


FARAMS lists the parameters to be inserted. 


KF is the number of the keyframe in the reference scene 
that parameters will be inserted from, called the 
‘reference keyframe’. 


VFS lists the numbers of the video frames in the current 
scene that parameters will be inserted into. Each single 
video frame mumber VF means insert the parameter on a 
single video frame only. Each sequence of video frame 
numbers VFI-VF2 means insert the parameter om an inclusive 
set of video frames between VF1i and VF2. 


The first command to the insert program estoblishes the reference 
scene and the parameters you want to insert. Now you can insert more 
vynlues from the same parnmeters and the some reference scene os before, 
To do this, 


KF VFS <CR> 


where KF is the mew reference keyframe and VFS lists the numbers of the 
video frames im the current scene that parameters will be inserted 
into. 


Insert commands can cause mew keyframes to be added to the current 
scene, After ench command, the mumber of keyframes im the current 
scene is updated on the alphanumeric display. 
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To exit the insert program, enter 
» INSERT <CRoX 


Tne lamp on that switch will go off. You will exit the insert program 
automatically if you enter an invalid command to the program. 


Example: Suppose section 1 of your artwork contains 3 hends. You 
want to switch hends im scene BR, the current scene. You 
want to see the ist head on frames 1-30, the 2nd head on 
frame 31, the 3rd head on frames 32-59, and the Ist head 
again on frame 60, 


To do this, you make scene A into o reference scene. You 
make 3 keyframes im scene A, each showing a different head. 
Say that you adjusted .HBLST and .HBLW to blank unwanted 
heads im the keyframes. 


Now you select scene Bas the current scene, and enter 


w»INSERT <C> 
Centers the insert program) 


A $1 .HBLST .HBLW 1 1-30 60 <CR> 
(makes scene A the reference scene, 
makes section i’s .HBELST and .HBLW the 
parameters to he inserted, 
and inserts ist head on frames 1-30 and 60) 


2 31 <CR> 
(inserts 2nd head on frome 31> 
3 32-59 <CRD 
Cinserts 3rd hend on frames 32-59) 


«INSERT <CRUk 
(exits the insert program) 
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F,14 WSFLAY ARTWORK 
LF you enter 
wART “CROK 


the lamp om that switch will go om and the artwork will be displayed 
using the sectioning camera. If you enter 


2ART CREE 
again, the lamp on that switch will go off and the last picture 
displayed will appear again. 
F.i5 DISFLAY PHASE 


System IV allows you to see function generator phases in motion as 
you ad just incremental phase parameters. (Refer to section F.9.3.4 for 
ao discussion of incremental phase.) Ta see the phases in motion, enter 


JDISFLY PHASE <CRi% 


The lamp on that switch will go om and for all the function generator 
phase parameters, phase plus delta phase will be displayed. You cam 
select ao node and adjust deltn phase parameters while this is 
happening. If you erter 


»QISPLY PHASE <CRPX 
again, the lamp on the switch will go out and the original picture will 


appear again. You must disable the display phase option before you can 
enter animate flip or exit animate mode. 
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F.aié FRINT KEYFRAMES 


You cam get oa printout of the information stored im your 
keyframes. You can print information for all parameters oar for selected 
parameters only. You can alse choose which keyframes are printed. The 
keyframes must be from the ‘current scene, 


To print keyframes, enter 
»PRINT FARAMS KFS <CR> 


where FARAMS is o list of parameters and KFS is o list of keyframe 
mumbers « 


The printout includes parameter values and fairing information, 
For rotational parameters, the printout also includes the mumber of 
Limes that ench rotating object passes through its initial position 
between keyframes. Figure F.lé is an example, 


MYTIEMO SCENE A 17250235 01/29/83 
KEYFRAME # 1 2 3 4 
VITIEQFRM 1 20 40 90 


‘tnom wens tase tees tree enh wath tate Hane Gent 2000 ont fete Sune Snes enue URS One Gane Heed Spas Nnes ents Stee Seu Bet tone Heee Bete OLEH eee cues Sune Sune eet Stet Sees Et HORE Shen Sate euee Gel tute Seas Shas Meee SEeE Geen HEMT fees Dees cone fees GuiD Gees tens mene even Gene wane MIGE Sein fe"s emt bie tent cows Senn Oued tues Sure 


AACA RACK AR AK 
TORK NOTE -- Si. 


» TRNSLT_X ¢) 0 0) 0 
/SFS / / SFS/ 
«ROTATE ~“AQF2 ~4092 “4092 “4092 
7RSS rd Vs RSS / 
¢ oy) oC Orv ¢ oO) ¢ 0> 
FIGURE F.lé& ~~ PRINTOUT OF KEYFRAME INFORMATION 


F.17 INCLUDING NOTES WITH YOUR ANTMATION 


System IV allows you to include motes with your animation for the 
purpose of documentation. Section E.15 contains a complete discussion 
of how to include notes, 
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G. SCENE EDIT MODE 


In scene edit mode you will splice scenes together in various ways 
and merge action from one scene into another scene. You will build up 
more complex scenes from simple scenes. 


To enter scene edit mode, the command is 
»SCENE_ ELIT <CR>x 


The lamp on that switch will go om. The picture seen will be the last 
picture displayed (the last picture the animator composed ar the last 
picture shown if scene edit mode is being entered from playback mode. 


Figure G.1 shows what will be displayed on the alphanumeric 
display when scene edit mode is entered. This is similar to the 
display im animate mode, Lines 1 through 3 contain information about 
the ten scenes. The permanent scene mames ore A,B,C,0,E,F,G,H,L,J. 
The fields laheled ‘“XXXXXXXXXXXXXX’ contain the alternate scene rmames. 
For each scene, the field Inbeled ’YYYY’ comtains the mumber of 
heyframes, and the field labeled ‘ZZ2Z' contains the last video frame 
used. 


Lines 8 through 23 of the alphanumeric display will be used to 
echo command lines. Line 24 is for error messages. 


You can mow execute scene edit commands. After a scene edit 
command is executed, the information at the top of the alphanumeric 
display will be updated. 


To exit scene edit mode, you seldct any other mode. 


XXXXXXXXXXXXXX A YYYY KFS ZZZzZ VFS XXXXXXXXXXXXXX F YYYY KFS 2Z2Z2Z VFS 
XXXXXXXXXXXXXX B YYYY KES Z2ZZZ VFS XXXXXXXXXXXXXX G YYYY KFS Z2zz2zzZ VFS 
XXXXXXXXXXXXXX C YYYY KFS 22ZZ VFS XXXXXXXXXXXXXX H YYYY KFS ZZZZ VFS 
XXXXXXXXXXXXXX DB YYYY KFS ZZ2ZZ VFS XXXXXXXXXXXXXKX TIT YYVYY KES Z2Z22Z VFS 
XXXXXXXXXXXXXX E YYYY KFS 2ZZZ VFS XXXXXXXXXXXXXX J VYYVYY KFS 2Z2Z2Z VFS 


ALPHANUMERIC DISPLAY FOR SCENE EDIT MODE 


FIGURE G.1 - 
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Geol BLENDING SCENES 


System IV allows you to lengthen o scene by blending copies of 
scenes onta the end of it. The scenes are spliced end to end, and the 
motions at the splices are fixed so as to make smooth transitions 
between the scenes. 


The scene to be lengthened can initinlly be empty. When two 
non-empty scenes are blended together, the last keyframe of the first 
scene must be identical to the first keyframe of the second scene, or 
the results will be unpredictable. 


You cam use the blend program to produce cycles. You can also use 
it to make a copy of a scene (see examples). 


To blend scenes together, enter 
»BLEND SCE XNUMI* SCE1 KNUM2k SCE2 ... KNUMIX SCE <CR 
wheres 


SCE is the mame of the scene you want to lengthen. This 
scene cam he empty. 


Each SCEI is the mame of a non-empty scene that you want to 
blend onto the end of first scene. 


Each NUMi is the rumber of copies of SCEL to blend. The 
number must be greater than zero. If the mumber is 
omitted, System IV assumes a value of 1. 


You cam blend copies of a scene onto the end of itself. In this 
case, System IV will accept a shorthand form of the «BLEND command. 
If you enter 


»~BLEND SCE *NUM# <CR 
the command line will be interpreted as 
«BLEND SCE *NUM* SCE <CR> 


and System IV will blend NUM copies of the scene onto the end of the 
origirml scene. 


Here’s what happens when you blend a copy of scene 2 onto the end 
of scene 1, assuming that both scenes contain keyframes. Fairing 
information from the first keyframe of scene 2 is copied to the last 
heyframe of scene 1, then all keyframes of scene 2 except the first 
keyframe are appended onto scene 1. The mumber of keyframes im scene 1 
is imcreasead by the number of keyframes in scene 2, minus 1. The video 
frame cumbers of the appended keyframes are assigned so that the rumber 
of inmbetweens between any two appended keyframes is the same as the 
munher of inbetweens between the corresponding keyframes in scene 2. 
That is, blending a copy of scene 2 onto scene 1 preserves the relative 
timing of oll the keyframes. The blend program leaves scene 2 
uncharged . 
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If all the non-empty scenes im a «BLEND command line have alrendy 
heen compiled for playback, then the blended scene can be played back 
without compilation after the blend program is finished, 


Tf an error occurs while oa .BLEND command is being executed, all 
scenes in the command Line are left unchanged. 


Examples ~-BLEND 0 1 Ad BAC «CR 
blends 1 copy of scene A, 1 copy of scene B, and 1 copy 
of scene C Cim that order) onto the end of scene Il. 
Simce 1’s are optional, this command could also he 
entered as .BLENID TD A BC <CR>, 


Examples «BLEND A 2A 3 F C 2 F <CR> 
blends 2 copies of scene A, 3 copies of scene F, 1 copy of 
scene Cy, and 2 more copies of scene F (im that order? onto 
the end of scene A. 


Examples  .BLENT! WALK CYCLE 10 STEF HOF SKIP JUMP <CRe 
blends 10 copies of o scene rmamed STEF, 1 copy of o scene 
nmamed HOF, 1 copy of a scene mamed SKIP, amd 1 copy of a 
scene named JUMP Cin that order) onto the end of a scene 
named WALK CYCLE. 


Examples BLEND A 3 <CR> 
blends 3 copies of scene A onto the end of scene A. (The 
new scene A will contain 4 copies of the old scene A.) 
This command Line is im shorthand form. It means the same 
thing as .BLEND A 3 A <CR>. 


Examples BLEND A <CR> 
hlends 1 copy of scene A anto the end of scene A. This 
command Line is in shorthand form and the mumber ‘1° is 
omitted. The command means the same thing as .BLEND A 1 <CK> 
or as »~BLEND A 1 A <CR>. 


Examples BLEND B A XC 
blends 1 copy of scene A onto the end of scene BB. If scene 
Bowas initially empty, this command makes scene Ba copy of 
scene A. 
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G.2 SPLICING SCENES 


System IV allows you to lengthen a scene by splicing copies of 
scenes onto the end of it. The scenes are spliced end to end, and holed 
motions are inserted at the splices. Splicing scenes together is like 
splicing strips of movie film together. 


The scene to be lengthened can initinlly be empty. You cam use the 
splice program to make a copy of a scene (see examples). 


To splice scenes together, enter 
»SFLICE SCE *XNUMIX SCE1 KNUM2k SCE2 ... KNUMIX SCEL <CR> 
wheres 


SCE is the mame of the scene you want to lengthen. This 
scene can he empty. 


Each SCEL is the name of ao non-empty scene that you want to 
splice onto the end of first scene. 


Each NUMi is the rmumber of copies of SCEL to splice. The 
number must be greater than zero. If the number is 
omitted, System IV assumes a value of 1. 


You can splice copies of a scene onto the end of itself. In this 
case, System IV will accept oa shorthand form of the .SFLICE command. 
If you enter 


»SPLICE SCE KNUMK <CR> 
the command line will be interpreted as 
»~SPLICE SCE #NUMK SCE <CR> 


and System IV will splice NUM copies of the scene onto the end of the 
original scene. 


The .BLEND and ,.SFLICE commands have the same syntax but perform 
different functions. 


If scene 1 and scene 2 contain keyframes, here is what happens 
when you splice a copy of scene 2 onto the end of scene 1. All the 
keyframes of scene 2 are appended onto scene 1. Hold motion is 
inserted at the splice. The mumber of keyframes in scene 1 is 
increased by the number of keyframes im scene 2. The first appended 
heyframe has its video frame number increased by the mumber of video 
Frames im the original scene 1. The other appended keyframes are 
assigned video frame numbers so that the number of inbetweens between 
any two appended keyframes is the same as the rumber of inbetweens 
between the corresponding keyframes im scene 2. That is, splicing a 
copy of scene 2 onto scene 1 preserves the relative timing of oll the 
keyframes, The splice program leaves scene 2 unchanged. 
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If all the non-empty scenes ino .SPLICE command Line have already 
heen compiled for playback, then the spliced scene cam be played back 
without compilation after the splice program is finished. 


Ifo an error occurs while a .SFLICE command is being executed, all 
scenes in the command line are left unchanged. 


Example s eGFLICE 0 1 Ad BL C CRS 
splices 1 copy of scene A, 1 copy of scene B, and 1 copy 
of scene C Cin that order?) omto the end of scene 0. 
Simce 1’s are optional, this command could also be 
entered as .SPLICE D0 A BRC <CR?. 


Examples .SPLICE A 2A3 F C 2 F <CR> 
splices 2 copies of scene A, 3 copies of scene F, 1 copy of 
scene (, and 2 more copies of scene F Cin that order) onto 
the end of sceme A. 


Examples .4SPLICE WALK CYCLE 10 STEF HOF SKIF JUMP <CR> 
splices 10 copies of o scene ramed STEF, 1 copy of o scene 
named HOF, 1 copy of a scene mamed SKIP, and 1 copy of a 
scene mamed JUMP Cin that order) anto the end of on scene 
named WALK CYCLE. 


Example: SPLICE A 3S <CR 
splices 3 copies of scene A onto the end of scene A. (The 
new scene A will contain 4 copies of the old scene A.) 
This command line is in shorthand form. It means the same 
thing as .SFLICE A 3 A «CR. 


Examples .SFLICE A <CR> 
splices 1 copy of scene A onto the end of scene A. This 
command line is in shorthand form and the mumber ‘1° is 
omitted. The command means the same thing as .SPLICE A 1 «CRS 
or as .SFLICE & 1 A <CR?., 


Example: .SFLICE B A <CR> 
splices 1 copy of scene A onto the end of scene B. If 
scene BB was initially empty, this command makes scene B a 
copy of scene A. 
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G.3 MERGING SCENES 


System IV allows you to marge action into a scene from other 
scenes. You can select the video frame mumber or mumbers at which the 
merged action begins. 


The merge program modifies existing scenes. You cannot use the 
program to create a new scene ar to lengthen o scene by merging im 
action before the first video frame or after the Last video frame. 


To merge action into o scene, enter 
»MERGE SCE VF1 SCE1 FARAMS] VF2 SCE2 FARAMS2 ... VFi SCE PARAMSi <CR> 
wheres 


SCE is the mame of the scene that action will be merged 
into . 


Ench SCEL is the mame of a scene that action will be merged 
from. 


Each VFi is the video frame number im SCE where nerged 
action from SCE will begin. 


Each FARAMSi lists the parameters from SCEi that will be 
merged into SCE. 


You can use the merge program to animate asynchronous moves. For 
example, to animate two balls bouncing at different rates, you can 
animate the bolls individually in seperate scenes, then merge the 
action together. 


Here’s what happens when you merge action from scene 2 into 
scene i. Suppose that the action from scene 2 should hegin at video 
frame number VF of scene 1. System TV makes a temporary copy of scene 
2. This copy will be deleted after the merge command is completed. 
System IV executes the command 


wMOVE ALL KF 1 VF <CR> 


on temporary scene 2. For each parameter mot in the command Line, its 
value is locked out in each keyframe of temporary sceme 2. For each 
parameter im the command Line, its motion information is unchanged. 
Temporary scene 2 is inserted into scene 1 as follows. If a keyframe 
in scene 1 anda keyframe in temporary scene 2 have the same video 
frame number, the values and motion information for the parameters in 
the command line are copied from that keyframe in temporary scene 2 to 
that keyframe im scene 1. If a keyframe im temporary scene 2 does not 
have the same video frame mumber as any keyframe im scene 1, then that 
keyframe in temporary scene 2 is inserted into scene 1 as a mew 
heyframe. If the video frame mumber of a keyframe im scene 1 is 
inbetween the video frame mumbers of two keyframes in temporary scene 
ey then the values of the parameters im the command lime will be locked 


out in that keyframe. 


If 


ur error 
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occurs while a .MERGE command is being executed, all 


ecenes in the command line are left unchanged. 


Examples 


Sxomples 


Examples 


Examples 


Example s 


Examples 


Examples 


Examples 


G.4 


»~MERGE A i B&B RED 1 .BLUE_ 1 .GREEN_1 <CR> 
merges the background colors from scene B into scene A, 
starting at video frame 1 im scene A. 


«MERGE WALK CYCLE 8 HEAD SHAKE HEAD .CENTER_X .ROTATE <CR= 
merges parameters from the scene named HEAD SHAKE into the 
scene mamed WALK_CYCLE. The merged action will begin at 
video frame 8 in WALK CYCLE. The parameters to be merged 
are the mode HEAU’s .CENTER_X ond «ROTATE. 


«MERGE C 271 B S1 .COMFAS .INCLNT .ROTATE 185 A $1 .SIZE <CRo 
merges section 1’s .COMPAS, .INCLNT, and .ROTATE parameters 
from scene B into scene C, beginning at video frame 271 in 
scene C, and then merges section 1i’s .SIZE porameter from 
scene A into the new scene C, beginning oat video frame 185 

im scene C. 


«MERGE Boi A NODE _PARS <CR> 

merges the parameters in the parameter group mamed 

NODE FARS from scene A into scene B, beginning at video 
frame 1 in scene EB. 


~MERGE F 1 A Si .SEL_HORTIZ_ FG .SET_FG_1 .LOW FREQ_SEC .WFM_i 
merges parameters from scene A imto scene F, beginning at 
video frame 1 im scene F. The parameters to be merged are 
section 1’s horizontal function generator routing and the 
section 1’s function generator 1 frequency and waveform. 


»MERGE A 3S B Si ALL S2 ALL <CR> 

nerges parameters from scene B inta scene A, beginning at 
video frame 3S in scene A. All of section 1’s and section 2/s 
parameters are to be merged. 


»MERGE AS & ALL <CR> 
merges all parameters from scene B into scene A, beginning at 
Video frame SG im scene A. 


»MERGE B 1 C (S1-S3>( ,.ROTATE ) =CR> 

merges parameters from scene C into scene By, heginnming at 
Video frame 1. The parameters to be merged are tne .ROTATE 
parameterf sections 1, 2, and 3. 


INCLUDING NOTES WITH YOUR ANIMATION 


System IV allows you to include notes with your animation for the 


purpose of documentation. 


Section E.15 cantains 2 complete discussion 


of how to include motes. 
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®@ H.l INITIALIZATION 


When you first enter playback mode, a menu of 6 items oppears on 
the top of the alphanumeric display. 


ftem 1 shows the mame of the playback scene. 

Item 2 shows the method of playback. 

Item 3 shows the playback speed. 

Item 4 shows the video frame number that playback starts on. 
Item S shows the video frame mumber that playback ends on. 
Item 6 shows which sections are displayed during playback. 


If the information on the alphanumeric display does mot descrihe 
what you want to see during playback, you may change some ar all of the 


information. The items on the top of the screen will be updated to 
reflect your modifications. 


To change item 1, enter 1 SCE <CR> where SCE is the mame of the 
scene you want to play back. 


Examples 1 8 <CR> makes scene B the playback scene. 


To change item 2, enter 2 <CR>. Item 2 toggles between “ON THE FLY’ 
ge and “FROM MASS STORE’ each time you do this. 


To change item 3, enter 3 NUM <CR> where NUM is the number of times 
you want ench video frame displayed. NUM must be 
an integer from 1 to 60. 


Exampless 3 2 <CR> makes playback half speed. 
3 1 <CR> makes playback full speed. 


To change item 4, enter 4 NUM <CR> where NUM is the video frame 
number that you want playback to start on. 


Note: 4 <CRO<CR> starts playback on the first 
video frame of the scene. 


Examples 4 17 <CR> makes frame 17 the start frame. 


To change item S, enter 5S NUM <CR> where NUM is the video frame 
number that you want playbock to end on. 


eS Notes S «<CRE<CR> ends playback om the last 
Video frame of the scene. 


Examples 3 90 <CR> makes frame 9O the end frame, 


To charge item 6, 
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enter 6 SECI SEC2 ..«. SECI <CR> where ench SECL 
is the mame or mumber of o section that you want 
tflispiayed during playback. 


Notes 6 <CRS<CK> displays all sections, 


106 


Examples 6 2 3 <CR> displays only sections 2 and %. 


After the information on the alphanumeric display correctly 
describes what you want to see during playback, enter 


«FORWARD <CRoxk 


System IV needs some time to digest the information you entered. When 


System IV is ready to proceed, the lamp om the .FORWARD switch goes or, 
The picture displayed will be the start frame for playback. This frame 


will be displayed until you toke some action. 


describe the action you can take. 


The following sections 
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H.2 PLAYING BACK THE SCENE 
If you enter 
«FORWARD <CRex 
again, System TV will play back your scene. Ench time you push .FORWARD 
after the first time, System IV will play your animation hack one more 
Lime. 
H.3 STOPPING FLAY BACK 
While your animation is being played back, you may stop it by 
pushing the .STOF switch. The conditions for using the .STOF switch 
ares 
L. The lamp on the .STEF switch must be off. 
2. The lamp on the .ANJUST_ COLORS switch must be off. 
3. Playback must in progress (that is, your animation is 


being played back under computer control). 


The .STOP switch is used to halt your animation in midstream. 


H.4 RESETTING FLAYBACK 


When your animation is mot being played back Cyou stopped it in 
midstream, it never started, or it is dome?) you can return to playback 
initialization by entering 


wRESET CROOK 


The lamp on the .RESET switch will light momentnorily, then the lamps on 
the RESET and FORWARD switches will go off. 
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H.5 SINGLE STEP MODE 
When your animation is mot being played back Cyou stopped it in 
midstream, it mever started, ar it is done?) and the lamp on the 
»FORWARD switch is on, then you may step through the frames of your 
animation one ata time, either forwards or in reverse. Enter: 
STEP <CRok 
The lamp om that switch will go on. To step forward one frame, enter 
«FORWARD <CR>% 
To step backwards one frame, enter 
»REVERSE <CRock 
To exit step mode, enter 
*STEP CRO 


The lamp om that switch will go off. You must exit step mode before 
you can touch up colors or exit playback mode. 


H.& MAKING. A VIDEO FRAME INTO A KEYFRAME 


When your animation is mot being played back (you stopped it in 
midstream, it never started, or it is done) and the lamp om the 
«FORWARD switch is on, you can make the picture you see on the CRT into 
n keyframe. To do this, enter 


WKEEF_IT <CRook 


If this causes a mew keyframe to be crented then all parnmeter values 
im the new keyframe will be locked out. If this does not cause a new 
keyframe to be created then the fairing information on the old keyframe 
will be retained. 


If you create a mew keyframe with .KEEP_IT and then modify the keyframe 
by adjusting parameter values, remember to delete the lock fairings for 
the parameters that you adjusted. Otherwise your adjustments will he 
lost the next time you play back the scene, 
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H.7 TOUCHING UF COLORS 


When your animation is mot being played back Cyou stopped it in 
midstream, it mever started, or it is done), the lamp on the .FORWART 
switch is on, and the lamp on the .STEP switch is off, you may touch up 
the colors you will see when your animation is played back. This 
should be dane for colors that remain constant throughout the scene, or 
the results will be unpredictable. 


The touched up colors are temporary and will go away the mext time 
the scene is compiled (refer to section Ha9), If you want to put the 
touched up colors into your keyframes, you should do a .KEEP_LIT om one 
of the frames of the scene. The .»~KEEF_IT will copy the new colors to a 
keyframe. When you get back into animate mode you can move the colors 
from that keyframe to all other keyframes im the scene. 


To touch up colors, enter 
«ADJUST COLORS <CR>X 


The lamp on that switch will go om and the lamp om the .FORWARD switch 
will go off. The picture will mot change. 


Now, attach color parameters to the shaft encoders and adjust the 
colors. You can adjust any parameters you like, but System IV will 
‘remember’ only the mew colors. When you are finished, enter 


“ADJUST COLORS <CRoK 


again. The lamp on that switch will go out and the lamp om the 
«FORWARD switch will go on. The picture displayed will he the start 
frame for playback. You are mow ready to play back your scene with the 
new colors. 


H.8 INCLUDING NOTES WITH YOUR ANIMATION 


System IV allows you to include notes with your animation for the 
purpose of documentation. Section E.15 contains a complete discussion 
of how to include notes. 
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H.? THE FLAYBACK COMPILER 


Before you cam play back o scene, System IV needs some time to 
digest the information im it. The playback compiler prepares your 
scene for playback. The compiler does three thingss 


ono. It checks your keyframes for invalid fairings and 
replaces invalid foirings with default foirings. 


b. It converts the information in your keyframes into 
a format suitable for real-time playback. 


c.» It charwes Locked out values in your keyframes ta 
true values so that keyframes with locked out values 
will agree with the pictures you see during playback. 


Your scene must be compiled before you can plny it back the first 
time. It must be recompiled when you change the scene by executing ary 
of the following commands between playbacks: 


WBLEND x wMAKE_ WF wR LIN 
WELETE_FAIR MERGE RSF 
WDELETE_KF »MOVE_ALL_ KF wR_SFS 
FS »MOVE_KF SF 

HOLD »MOVE_PARAM .SFS 

» INSERT »PS_LIN ~SPLICE x 
wLINEAR RFS 


* BLEND and .SPLICE do not always require recompiling. 
Refer to the discussions im sections Gel and G.e. 


All your scenes must be recompiled if you make any changes to your 
control structure that cause the control structure to be recompiled. 
Refer to section E.26 for oa list of commands that cause System IV to 
recompile your conmtral structure. 


In playback mode, the alphanumeric display shows you whether or 
not the current scene meeds to be compiled before you can play it back. 


‘READY TO FLAY BACK INBETWEENS¢ 
means that the scene is already compiled. 


“NOT READY TO FLAY BACK INBETWEENS ’ 
means that the scene requires compiling. 


‘COMPILING THE SCENE’ 
means that the compiler is working. 


The amount of time required to compile o scene for playback 
depends mainly on the complexity of your cantrol structure, om the 
runber of keyframes im the scene, and on the rumber of parameters that 
change. You can greatly reduce playhack compilation times by 
deactivating as many parameters os possible. 
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H.9.1 CORRECTION OF INVALTO FAIRINGS 


Before you play bock on scene, the System IV checks your keyframes 
for invalid fairings. If the scene contains any invalid foirings, 
System IV changes them to default foirings and prints oa report 
indicating which foirings have been changed. Refer to section N for oa 
camplete list of default foirings. 


For each parameter that you can fair, System IV stores 2 fairing 
symbols im each keyframes a left fairing symbol and a right fairing 
symbol, 


The left fairing symbol indicates how to crente the inbetweens to 
get to the keyframe from the previous keyframe, In other words, it 
indicates the type of motion going ’in’ to the keyframe. 


The right fairing symbol indicates how to create the inbetweens to 
get from the keyframe to the next keyframe. In other words, it 
indicates the type of motion going ‘out’ of the keyframe. 


Figure H.9.1 shows a sample fairing correction report. The field 
labeled ‘“XXXXXXXXXXXXXX’ contains the scene name. The fairing symbols 
that cam appear ina foiring correction report ares 


SLOW FAST _SLOW Slow fast slow motion 

SLOW FAST Slow fast motion 

FAST SLOW fast slow motion 

LINEAR linear motion 

HOLD hold motion 

SMOOTH IN BETWEEN fairing passes through keyframe 
R_ SLOW FAST _ SLOW ratational slow fast slow motion 
R_ SLOW FAST rotational slow fast motion 
R_FAST_ SLOW rotational fast slow motion 

R_ LINEAR rotational linear motion 

R_ SMOOTH _ IN BETWEEN ratational fairing passes through keyframe 
FHASE LINEAR phase linear motion 

LOCK fairing locks out keyframe 


SCENE XXXXXXXXXXXXXX INVALID FAIRINGS CHANGED TO DEFAULT FAIRINGS 


NODE FARAMETER KEYFRAME LEFT FAIRING SYMBOL RIGHT FAIRING _SYMEOL. 
$1 »SIZE 2 LOCK 
3 HOLD 


FIGURE H.S.1 -- A SAMFLE FAIRING CORRECTION REFORT 
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An Examples 


Suppose you make oa scene that hos 3 keyframes and then you enter 


«HOLY 51 .STZE 1 3 <CR> 
« SF $1 .SIZE 1 2 <CR> 


After these two contradictory commands are executed, the fairing 
symbols im your scene ares 


KF 1 Left Fairing Symbols DEFAULT 
Right Fairing Symbols SLOWLFAST (from .SF command) 


KF 2 Left Fairing Symbols SLOW FAST (from .SF command > 
Right Fairing Symbols LOCK ¢from .HOLD command) 


KF 3 Left Fairing Symbols HOLT (from .HOLT commarid ) 
Right Fairing Symbols DEFAULT 


The fairing symbols imply that System IV should use slow fast 
motion between keyframes 1 and 2. However, the LOCK and HOLD fairing 
symbols between keyframes 2 and 3 make mo sense. To resolve the 
ambiguity, System IV changes the LOCK and HOLD fairing symbols to 
DEFAULT and uses default motion between keyframes 2 and 3. To inform 
you of these fairing symbol changes, System IV generates the report 
shown im Figure H.9%.1. 
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H,10 REMOTE FLAYBACK 


You can make System IV play back under remote comtrol when you are 
taping your animation. You do this in remote mode. Enter 


«REMOTE “CRoK 


The Lamp on that switch will goa on. System IV can accept commands from 
either of two remote panels: 


If you enter remote mode when the .FORWARD lamp 
is ON, System IV will accept commands only from 
the OLI! remote panel. 


If you enter remote mode when the .FORWART lamp 
is OFF, System IV will accept commands only from 
the NEW remote panel, 


Refer to sections H.10.1 ond H.10.2 to determine which remote panel you 
have, and follow the instructions for your remote panel. 


To exit remote mode, wait until System IV finishes playing back 
your animation, then enter 


«REMOTE <CR>X 


again. The lamp om that switch will go off. 
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HwiO0,1 THE OLN REMOTE FANEL 


You should follow the instructions im this section if your remote 
panel switches ore loabsled 


«RESET .FORWARD .START .STOF 


System IV accepts commands from this panel only if you enter remote 
mode when the lamp on the .FORWARD switch is ON. A lamp on the panel 
lights whan the panel is ennbled.. Follow the steps below to play back 
your animation. 


i. If the lamp on the .FORWARD switch is already on, skip 
this step and go om to step 2, Else, push .FORWARD to 
light the lamp on that switch. 


2. Fush .FORWART again. The lamp on that switch will 
blink and System ITV will wait for a start pulse. 


3. Push .START or send a start pulse. System IV will 
play back your scene once. The lamp on the .FORWARL 
switch will stop blinking when playback is finished. 


4. To play back your scene again, push ,RESET and go back 
to step 1. 


The .FORWARD, STOP, and .RESET switches an the old remote panel 
are equivalent to their counterparts on the System IV control panel. 


While the old remote ponel is enabled, System IV can perform other 
playback functions such as stepping through frames, touching up colors, 
etc. 
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H.10,.2 THE NEW REMOTE FANEL 


You should follow the instructions in this section if your remote 
panel switches are labeled 


»CUE «START .STOF 


System IV accepts commands from this panel only if you enter remote 
mote when the Lamp aon the .FORWARD switch is OFF. Follow the steps 
below to play back your animation. 


Ll. Fush .CUE to cue System IV for playback. The lamp on 
that switch will go om if it was off. 


2. Push .START or send oa start pulse. System IV will play 
back, your scene omce. 


3. To play back your scene again, go back to step 1. 


The .STOF switch on the new remote panel is equivalent to its 
counterpart on the System IV control panel. 


While the new remote panel is enabled, System IV does mot allow 
you to perform other playback functions such as stepping through frames 
and touching up colors. If you want to perform other playback 
functions, exit remote mode first. 
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I. THE RFU DISFLAY 


Im the lower right corner of the alphanumeric display, you will 
see information provided by the Raster Frocessing Unit. You can use 
this information in animate mode and playback mode. 


Figure I.1 shows what appears on the display. The field labeled 
“XXXXX’ contains the video frome assignment of the last picture shown. 
The field labeled “YYYY’ contains the current video rate. The field 
Inbeled ‘ZZ’ contains the picture dimension of your working space, 
either ‘20 or ‘30%. The stars on the display warn you when geometric 
distortions occur. 


The field Inbeled ‘’XXXXX’ functions as a frame counter. During 
playback, it counts the pictures as they are displayed. The mumber 
associated with o picture is called the ‘video frame assignment’ of 
that picture. If you are playing back your animation at frame rates, 
there is ane picture for every video frome. If you are playing back 
your animation at field rates, there are two pictures for every video 
frame except the last frame. 


The 12 stars om the alphanumeric display warn you when geometric 
distortions occur, When you are using a combination of geometric 
parameters, the parameters sometimes interact to produce distortions in 
the picture. When distortions occur, one or more stars on the display 
will be replaced by the letters of the alphabet. The letters that can 
appear are A,B,C U,E,FyGyHyTyJyKyL. 


If you are adjusting 2 geometric porameter and you see letters in 
place of stars, try adjusting the parameter to a less extreme value. 
If you see the letters im playback mode, you should return to animate 
mode, adjust geometric parameters to find out which ome is causing the 
problem, and set that parameter to a less extreme value. 


VIDEO FRAME XXXXX kK KK K 
VITEO RATE YYYY & # KX 
VIDEO TNTMENSTON ZL kK RE K 


FIGURE T.j1 -- RFU STATUS DISPLAY 
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CANNOT INSERT NOME IN FOREST 
You tried to create no node in oa nmom-hierarchical manner. 
Create the node in o way that preserves a hierarchy. 


CANNOT LENGTHEN SCENE BY MERGING 

You tried to merge action into a scene prior to the first 
Video frame of the scene or after the last video frame. 
Merge in action from a shorter scene, or change the video 
frame rumber where the merged action begins. 


CANNOT MODIFY VF 

You tried to move ane keyframe past another keyframe in 
time with a .MOVE_KF or .MOVE_ ALL KF command. 

Try o different video frame rmumber im your command Line. 


CAN‘T SECTION ARTWORK 
System IV could mot section your artwork automatically. 
Try marual sectioning. 


DELTA~FPHASE NOT ACTIVE 

You tried to specify o .PS_LIN fairing om a phase parameter 
when the corresponding delta phase parameter was inactive. 
Activate the delta phase parameter, or choose on different 
fairing. 


DUPLICATE ENTRIES IN FARAMETER LIST 

You entered a parameter List for .MOVE_FARAM that contains 
two parameters of the same type, i.e. two .SIZE parameters. 
Enter o parameter list that contains mo duplicates. 


END FRAME SHOWN 

You tried to step forward past the last video frame of 
playback. 

Step in the other direction, or exit step mode. 


ENTRY NOT FOUNT! 

Your command line contains an entry that System IV cannot 
recognize. 

Check the spelling im your command line. 


FILE NOES NOT EXIST 

You tried to get a control structure that does not exist, 
or you tried to load a waveform that does not exist. 

Try another control structure mame or waveform file mame. 


FILE SFACE EXHAUSTED 

All available disk space is used up. 

Simplify your control structure, delete some keyframes, try 
on~the-fly playback instead of mass store playback, or 
delete animation from the disk. 


FUNCTION GENERATOR ROUTE NOT SELECTED 

You tried to route a function generator without specifying 
which route, 

Select a route first. 


19n > 
hy) 
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TLLEGAL COMMAND FOR RFU 
Software or hardware bug that needs fixing. 
Enter the problem im the System IV log. 


IMPROFER FARAMETER CORRESPONDENCE 

You entered ‘from’ and ‘to’ parameter lists for .MOVE_FARAM 
that do mot correspond. 

Enter parameter Lists that correspond. 


INSUFFICIENT CONTIGUOUS BLOCKS 

You tried playback from mass store when insufficient disk 
space remained. 

Try on-the-fly playback, or delete animation from the disk. 


INVALIO FAIRING FOR PARAMETER 

You specified an invalid foiring for a parameter. 

Go to section N of this manual and find a correct fairing 
for the parameter. 


INVALIO. INFUT 

System IV could mot interpret your command line. 

First check the spelling, then the symtax of your command 
line. Enter ait again, this time correctly. 


INVALIN START OR END TIME FOR FLAYBACK 
The start frame for playback is greater than the end frame. 
Change the start frame or end frame or both. 


INVALID VFS 

You entered o video frame number greater than the mumber of 
Video frames im your scene. 

Enter a valid video frame number. 


KEYFRAME TOQESN’T EXIST 

You entered oa keyframe number greater than the mumber of 
keyframes im your scene. 

Enter a valid keyframe mumber. 


MAX KF EXCEEDEL 
You tried to make 10,000 keyframes in one scene. 
Tielete some keyframes from the scene. 


MAX. ROTATION COUNT EXCEEDED 
You specified too many rotations in a rotational fairing. 
Reduce the number of rotations. 


MAX VF# EXCEENEL 
You tried to build a scene with more than 9,999 video frames, 
Make the scene shorter. 


NAME ALREADY IN USE 

You tried to define o mame thot is alrendy in use. 

You probably used the mame for something else already. Try 
another mame, 
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NAME NOT FOUNT 
Your command line contains an unrecognizable symbol. 
Check the spelling im your command line, 


NAME TOO LONG 

Your command line contains oa symbol more than 14 characters 
long. 

If defining «a mame, use a shorter mame. Else, check 
spelling. 


NO ACTIVE FARAME TERS 

You tried to exit control structure mode after you 
deactivated all parameters. 

Activate some parameters and try again. 


NO ANIMATION ON SCENE 
You tried to plny bock an empty scene. 
Play back ao scene that contains at least 2 keyframes. 


NO FLIP REFERENCE FRAME 

You tried to flip through keyframes when mo reference frame 
was established, 

To a .FETCH KF to establish a reference frame, then try 
again. 


NO FUNCTION GENERATOR SELECTED 

You tried to change a waveform or frequency range without 
specifying a function generator first. 

Specify a function generator, then try again. 


NO MORE MEMORY 
System IV used up all available memory. 
Simplify your control structure. 


NO FICTURE TO EXCHANGE 
You tryed an .«XCHNG before you saved a picture with .FPUSH. 
Save oa picture with .PUSH, then try .XCHNG again. 


ONLY 1 SECTION 

You tried .«MANUAL_SEC or .ADJUST_SEC with omly 1 section. 
Specify mare sections, or try «SPECIAL _SEC. 

FARAMETER INACTIVE 

You tried to use an inactive parameter. 

Activate the parameter, or use another parameter. 


FICTURE NOT FROM & KEYFRAME 

You tried «MAKE KF in animate flip when the picture did not 
come from a keyframe. 

fo a .FETCH KF, then try again. 


PICTURE NOT FROM ANIMATE SCENE 
You tried .MAKE KF in animate flip when the picture was not 
from the currant animate scene. 
To oo .~FETCH KF, then try again. 
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430) PICTURE TOO LONG FOR RFU 
b> You tried to use too many sections for the hardware. 
c) Reduce the mumber of sections. 


440) REF. SCENE CAN’T BE ANIMATE SCENE 
b) You tried an .INSERT with the animate scene as reference 
scene. 
c) Choose another reference scene. 


45a) RESECTION ARTWORK 
b) You changed the rumber of sections with .NUMBER_SEC but did 
not resection your artwork. 
c) Try «MANUAL SEC or .SPECTIAL_SEC. 


44a) RFU HARDWARE ERROR 
b>) Software or hardware bug that needs fixing. 
c) Enter the problem in the System IV log. 


470) SCENE HAS NO KEYFRAMES 
bh) You tried to lengthen o scene by blending or splicing an 
empty scene omto it. 
c) Try a non-empty scene. 


480) START FRAME SHOWN 
b>) You tried to step reverse post the first video frame of 
playback, 
c)} Step in the other direction, or exit step mode. 


49a) SYMBOL TABLE OVERFLOW 
b>) You tried to define 32,7468 geometric modes or 32,748 
parameter groups. 
c) To not try it again. 


50a) TOO MANY FAIRINGS 
b>) Your animation contains too many fairings. 
©) Simplify your animation. 


via) TOO MANY SECTIONS 
b>) You specified too many sections in the NUMBER SEC command. 
c) Use fewer sections. 


All other errors ~- including machine going dead 
Saftware ar hardware bug that needs fixing 
Enter the problem in the System IV log. 
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K. SUMMARY OF SYSTEM IV RESERVED WORDS 


Tnis section contains a list of the words thot you can’t use to 
name sections, scenes, nodes, or parameter groups. System IV already 


attaches a special meaning to each of the words below. 
ALL 
OFF 
ON 


4, B, C, D, &, Fy, G, H, I, J 
Si, 32 y acu y S50 
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Le ARCHIVAL STORAGE AND RETRIEVAL OF YOUR WORK 


There are four "stand-alone" programs to help you manage 
archival storage and retrieval of your animation, (Stand-alone 
means that these programs are mot executed from within System IV 
but rather they are run from Tata General’s RNOS operating system). 


Lod SAVING YOUR ANIMATION ON TAPE 


SAVONTAFE is o program which will save your animation on 
n cartridge tape. There are two ways in which this program car 
be useds 
a. If you have o mew cartridge tape with nothing saved 
on it, or a previously used tape with nothing on it 
that you care to preserve, then enters 


SAVONTAPE/BE Namel Nome? ... Namei <CR> 


where Namel ... Namei are the SYSTEM IV mames that 

you used to .CREATE Cor .RENAME) your animation. 

Since running the SAVONTAFE program im this mode 

(i.@. the /EK option which stands for Beginning of tape) 
will erase any previously existing files om the tape, 
the program will give you a chance to change your 

mind. It will types 


THE 7B OFTION WILL ERASE ANY FREVIOQUSLY EXISTING 
FILES ON THE TAFE. TYPE CONTROL-A TO ABORT 
HIT CARRIAGE RETURN TO CONTINUE. 


If you hold down the CONTROL key and strike the 

A key, the program will abort and the tape im the drive 
will mot be altered. If you strike the RETURN key, the 
program will contirue. 


hb. If you have o cartridge tape and you want to preserve 
its contents, you can add animation files to the end 
of the tape by enterings 


SAVONTAPE Namel Name2 ... Namei <CR> 


In either mode, as the animation is written to the tape, a 
listing of all the files which make up the animation is displayed 
om the display screen. 


Animation corresponding to each Namei is written to 2. seperate 
tape file. When the program has finished writing the tape, a Inbel will 
be printed on the printer which names the animation im each tape file 
Cincluding previously existing animation). 
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& For example, let‘’s say that you are starting with o fresh tape, 
and you enters 
SAVONTAPE/B RUN JUMP BOW <CR> 


At the end of this save, your Jahel will look like thiss 


TCCRICICIGICICICIOIGCCIGICIGICICIGIGIGH OR AGI ACK AGAR ACR CHG aK ACK ACK 
* * 
* SYSTEM IV ANIMATION *K 
* Nate Time x 
* *k 
*k MTOsO RUN * MTOrl JUMP *K 
kK MTOs2 BOW *K 
x * 


AGG ACC IO ICIGIC ICR AGC ICI AGH RR ORK AK GK 
FIGURE L.id ~~ SAMPLE TAPE LABEL #1 
Now, using the same tape, let’s say that you enter: 
SAVONTAPE FLAY CIRCLE 


at the end of this save your label will look like this: 


@ FOSOSIGIGIGIGIOI GIGI SoH aM BHR IIR MORI MMC eR eae 
* x 
* SYSTEM IV ANIMATION XK 
x Date Time * 
* K 
k MTOZO RUN % MTOsl JUMP 
* MTO2 BOW x MTO#3 FLAY XK 
* MTO#4 CIRCLE ik 
* XK 


CCCI IIC CK ICCC CIGICGCIO ICICI CR ACK CK AK KKK 
FIGURE L.2 -- SAMPLE TAFE LABEL #2 
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Error Comditionss 


There are various conditions which the SAVONTAFE program 
Will detect as heing in error. For example, the animation whose 
rame you specified may mat exist in the current directory, or the 
tape you insert imto the drive may be write locked, or there may 
be hardware errors detected in writing to the tape, etc. Im each 
case am error message is typed by the program on the display screen 
wher the error is detected, and the program terminates its operation. 
The error messages are meant to he self-explanatory, and hence the 
appropriate corrective action to take should also be clear. 
Some examples follows 


1) Suppose you type the following commands 
SAVONTAPE HARRY1 TITLES 


and suppose also that animation mamed TITLES does 
not exist in the current directory. The program 
will save HARRY1 on the tape but when it finds that 
TITLES does not exist, it will type: 


~----NO ANIMATION FILES EXIST NAMED TITLES 
wane =TAPE FILES THRU MTOsm WRITTEN 


where MTO:sn is the last tape file written Cin this 
case it will contain HARRY1). Your label will be 
printed and will list the mame of each animation file 
on the tape up to but mot including TITLES. 


2) Suppose that you typed the same command as in example 
l above, but that the animation files mamed HARRY 
actually existed im another directory and that they 
had heen linked to by using the CRONOS) LINK command. 
In this cage the program will types 


kK A LINK WITH NAME -HARRY1I~ EXISTS 
CAN’T DUMP LINKS 


Here, mo new animation files are soved and mo new 
tape lahel is printed. 


3) Suppose that you type the command as in example 1 
above and that power to your tape drive had inadvert~ 
antly been disconmected. Im this case the program 
would types 


ck FROBLEM WITH TAFE - REOS ERROR CODE xxx 
UNIT IMPROPERLY SELECTED ~ SAVONTAFE 
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L.2 LOAQING YOUR ANIMATION FROM TAPE 


LIFROMTAFE is o program which will load previously 
saved animation from tape onto disk. Enter, for examples 


LOUFROMTAFE 2 BOW 3 PLAY 4 CIRCLE =<CR> 
where the numbers preceeding each mame are the tape 


file numbers os they appear om the Inbel as shown 
nhove. 


Tf any animation exists on the disk with the specified 
name, then the program will displays 


** WARNING -- SYSTEM IV FILES NAMED Namei ALREALY 
EXIST ON DISK. THEY WILL BE DELETE IF YOU CONTINUE. 
TYFE CONTROL-A TO ABORT / CARRIAGE RETURN TO CONT. 
If you do not abort, any animation mamed Namei will be 
deleted from the disk and then the Namei animation an 
the tape will be londed. 


Error conditions: 


The discussion under error conditions for SAVONTAPE also 
applies here. Suppose, for example, that you types 


LOUFROMTAPE 2 TITLES 


and suppose MTOs2 actually contained animation mamed JUMF. 
Then the program will stop after displayings 


kK ERROR -- NAMES IN MTO#2 ILQN’T MATCH. 
YOU TYFER -TITLES- & TAFE HAT -JUMF-- 
Lvs TELETING YOUR ANIMATION FROM THE [DISK 
DLTANIMATN is a program which will delete specified 
animation from the disk to make room for mew animation. 
Enters 
DLTANIMATN Namel Name2 4... Namei <CR> 


Error comditionss 


The discussion under error conditions nbove for SAVONTAPFE 
nlso applies here. Suppose for example, that you types 


UL TANIMATN SHAZAM 


and that mo animation by the rame SHAZAM exists. 
The program will stop ofter displayings 


4k NO SYSTEM IV ANIMATION FILES NAMED -SHAZAM- EXIST 
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L.4 UFDATING OLD ANIMATION 
UPTANIMATN is o program that updates ald animation to make 
it compotible with the currant revision af the System IV software. 
Qld animation is animation which was saved using o previous 
revision of the software, To update animation, enter 
UFDANIMATN Name <CR> 
where Name is the mame of the animation you want toa update. 
For example, to update on animation mamed TOYS, you enter 
UPIANIMATN TOYS <CR* 
The update program will require some time to do its work. 
After your animation is updated, you might meed to enter 
System IV, retrieve the animation, and adjust some parameters in 


order to compensate for changes in System IV since the animation 
was made. Don’t forget to save the updated version. 


eee 
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M. PARAMETERS DEACTIVATED BY SFECIAL COMMANT 


Helow are the parameters that are deactivated when you enter the 
special .QGEACT LFARAM command discussed im section E18, part b. 


The frame parameters deactivated ares 


wBLUE_3 »GREEN_3 RED 3 
» BLUE 4 ~GREEN_4 wRED4 
»BLUE_S wGREEN_5 REDS 


Far each geometric mode, 


For each section, 


the parameters denctivated ares 


wSKEW_XY 
.SKEW_XZ 
wSKEW_ ZX 


the parameters deactivated ares 


wAUX_SIG_ 1 vFGL_XFG2_AMP WSEL_BLUE_FG 
wAUX_SIG_2 wFG2_XFG3_AMP W SEL” GREEN_FG 
»AUX_SIG_3 ~GREEN_FG_AMP ~SEL_HBLST_FG 
»AUX SIG_4 »HBLST .SEL_HBLW_FG 
»AUX"SIG_S »HBLST_FG_AMF wSEL_RED_FG 
wAUX_SIG_6 wHBLW »SKEW_XY 

» BLUE_FG_AMF »HBLW_FG_AMP »SKEW_ XZ 
»DELTA_FHASE_1 »MASKI_ RADIUS »SKEW_ZX 
»DELTA_FHASE_2 »MASK2_ ANGLE »VANISH_PT_X 
wDELTA_FPHASE_3 wMASK2_RADTUS .VANISH_PT_Y 
wDELTA_FPHASE_4 »MASK3_ANGLE »VBLST 
WDELTA_FHASE_S »MASK3_RADTUS »VELW 
WDELTA_PHASE_6 »RED_FG_AMF » ZOOM 


N. TIE 


FAULT ANT 


SYSTEM IV 


VALIN 


MOTIONS 


ON FARAMETERS 
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This section contains the default value, minimum value, maximum 


value, 
PArAMeter a 


defoult foirirg, 


and valid fairing type of each System 
The porameters are divided into three classes: 
parameters, geometric parameters, and section parameters. 


are listed alphabetically within each class. 


Valid Fairing Types: 
O- no fairing 


frame 


IV 


Farame ters 


1 - hold (HOLD 3 
2 7 parabolic (HOLD, LINEAR, .SFS, .SF, .FS) 
3 ~ mot used 
4 - rotational (HOLD, .«.R_SFS, .R SF, .R FS, .«R_LIN) 
3 o~ phase linear ¢.HOLD, .RLLIN, .R_SFS, .R_SF, .«R FS, .wPS_ LIN) 
Nefault Foiringss 
O- no fairing 6 ~ phase linear 
1 - hold 7 ~ rotational linear 
2 ~- Linear 8 - rotational slow fast slow 
3 - slow fost slow 9 ~ rotational fast slow 
4 - fast slaw 10 - rotational slow fast 
a ~- Slow fast 
FRAME FARAME TERS 
Valid 
Nefault Miri Max Tefoult Fadiririy 
Value Value Value Fairing Type 
{«BLUE_1 ) 0) 255 3 2 
»BLUE_ 2 0 0 a be 3 2 
| «BLUE_3 4) 4) 255 3 2 
| BLUE. _4 0 ¢) 255 3 2 
Be »BLUE_S 0 Q Que 3 2 
»GREEN | i 0 O 200 3 2 
' .GREEN_ 2 0 0 Que 3 2 
.GREEN _ _3 1) 0 2 3 2 
»GREEN_ “4 0 0 Qo 3 2 
-GREEN _ _w 0 ) 2Q0e 3 2 
oe OFF NONE NONE 1 1 
»RED 2 0 0 255 3 2 
»RED_ “2 0 ¢) Que 3 2 
i «RET 3 0 0 ooo 3 2 
ie » RED “4 Q 0 205 3 2 
\ RED 5 ¢) 0 205 3 2 
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GEOMETRIC 


Value 
\, CENTER  X 0 
\ .CENTER_Y 0 
‘CENTER _Z 0 
\,COMPAS 0 
\e INCLANT F¢) 
\FROFRT_X 1024 
\.PROPRT_Y 1024 
\.PROFRT_Z 1024 
, ROTATE Q 
Q SIZE 1024,1536*% 
»SREW_ XY 0 
\ SKEW XZ 0 
. SKEW ZX t¢) 
\, TRNSL T_X 0 
\. TRNSLT_Y 0 
\.TRNSL.T_Z 0 
x The defoult value for .SIZE 


for geometric modes. 


Tiefoult 


Mair 


Value 


2047 
~2O47 
~2047 
~4OF6 
~4096 
~2047 
~2047 
~2047 
~4096 
~2047 
“2047 
2047 
2047 
~2047 
~2047 
~2047 


FARAMETERS 


Mar 


Value 


eee sane sone sees coer 


Default 
Fairing 


dees Gove ones sete segs sees voay 


wAwA a a BoA B@m 


FAGE 130 


Valid 
Fairing 
Type 


STIR DS Db PI PO ho 


BY 


POM RIP PMI pg D> BS 


is 1536 for sections and 1024 
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SECTION FARAMETERS 


Tiefoult Min 
Value Volue 
\. AMF 0 ~2047 
\VAMF 2 0 2047 
\. AMF _3 QO 2047 
\N.AMF_4 QO 2047 
\. AMP 5 0 ~2047 
\AMF_6 Q 2047 
\N. AUX _SIG_1 Q -2047 
wAUX_SIG_2 QO 2047 
N. AUX" S16_3 0 ~2047 
NN AUX _SIG_4 0 —~2047 
N. AUX_SIG_5 QO ~2047 
AUX_SIG_6 0 ~2047 
4 BLUE FG_AMF 0 ~2047 
\ DELTA PHASE 1 0 ) 
\. DELTA PHASE. 2 9) 0 
\ DEL TA_PHASE_3 O° 4) 
\.DELTA_FHASE_4 4) 4) 
\ ELTA PHASE_ 5 ) 9) 
NDELTA_FHASE_6 ) 0) 
\ DEP TH 0 2047 
DEPTH _FG_AMF Q 2047 
»EX_ BLANK OFF NONE 
-FG_1_FRQ MED FREQ SEC NONE 
»FG_1_WF oWEM_1 NONE 
.FG_2_FRQ MEL FREQ SEC NONE 
»FG_2_ WF wWEM_1 9 NONE 
.FG_3_FRQ MED FREQ SEC NONE 
-FG_3_WF »WEM_1 NONE 
-FG_4_FRQ »MED_FREQ_SEC NONE 
»FG_4_ WF »~WEM_1 NONE 
»FG_5_FRQ MED FREQ SEC NONE 
»FG_ SWE oWEM_1 NONE 
»FG_6_FRQ MED FREQ SEC NONE 
-FG_6_WF wWEM 1 NONE 
»FG1_XFG2_AMF Q ~2047 
»FG2_XFG3_ AMF QO 2047 
N.FREQ_1 ) ) 
N.FREQ_2 ) ) 
\.FREQ_3 Q ) 
NV FREQ_4 ) 9) 
\. FREG_S ) Q 
NFREQ_ 6 ) ) 
GREEN _FG_ AMF Q 2047 
»HBLST _FG_AMF QO ~2047 
»HBLW FG AMF QO 2047 
N.Y HEIGHT 2047 —204? 
+HORIZ_FG_AMF QO ~2047 
\ HEL ST “2047 —~BO4? 
\ HELW 2047 “2047 


Max 
Value 


2047 
2047 
2Q47 
2047 
2047 
2047 
2Q47 


Nefoult 
Fairing 


WAnmWA WwW ee pe ree ee EO OC OO OWN WWW Wo Ao Wg OO 


Ol no Ol op Ol gp Gi ty 
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Valid 
Fadririgy 
Type 


> 
t 


rors Mr he rN oh 


5 
‘ne 


Pree ere pr Ee OO ODO ON 13 


A 


“Song Pons Ro nS 


r 
HF 


. 
Bae 
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SECTION FARAMETERS (CONTINUED) 
Valid 
Vefaul t Mir Max Nefoault Fairing 
Value Value Value Foiring Type 


200 gene cece ane gage gene n0be fens ave voce once neon bees nner come ones even ones ones geen eane Bean on0n soe amen pane anes enon ones veey anne 


» INTENS S12 9) 2047 3 2 
JINTENS FG AMP 0 ~2047 2047 3 2 
»MASKL_ RADIUS 2047 ~2047 2047 3 2 
»MASK2 ANGLE 0 ~4096 4095 8 4A 
»MASK2_RADIUS 2047 ~2047 2047 3 2 
MASKS ANGLE 0 4096 40955 8 4 
»~MASK3_RADTUS 2047 ~2047 2047 3 2 

\, PERSE T 2047 0 4095 3 2 
N.FHASE_ 1 0 0 1023 8 5 
\.FHASE 2 4) 4) 1022 8 ‘5 
\. PHASE_3 ) 4) 1023 8 5 
NFHASE _4 9) 0 1023 8 a 
Ss PHASE _5 ) 9) 1023 8 5j 
«PHASE _6 0 9) 1023 g 5 
RED FG AMF QO 2047 2047 3 2 
»SEC OVERLAP OFF NONE NONE 1 i 
~SEL_BLUE_FG NONE NONE NONE 1 i 
~SEL_ DEPTH FG NONE NONE NONE 1 1 
-SEL_GREEN_FG NONE NONE NONE i ‘| 
»SEL _HBLST_FG NONE NONE NONE 1 1 
~SEL_HBLW_ FG NONE NONE NONE 1 1 
»SEL HORIZ_FG NONE NONE NONE 1 1 
.SEL_INTENS_FG NONE NONE NONE 1 1 
SEL INTENS CF 0 0 31 1 1 
»SEL_RED_FG NONE NONE NONE 1 1 
»SEL_VERT_FG NONE NONE NONE 1 ‘L 
~SEL_VITEO »~CAM_A NONE NONE 1 | 
»SEL_WILTH FG NONE NONE NONE i | 
.SFEC_ BLANK OFF NONE NONE 1 1 
“VANISH _FT_X QO 2047 2047 3 2 
\. VANISH_FT_Y 0 ~2047 2047 3 2 
VERT_FG_ AMF 0 2047 2047 3 2 
\LUBLST 0 0 1023 3 " 
\VBLW 1023 9) 1023 3 2 
NV WIDTH 2047 2047 2047 3 2 

—————_ . WIDTH FG_AMF 0 -2B04? 2047 3 a 

.Z00M 0 ~-4095 4095 3 2 
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Q. INDEX TO SYSTEM IV NAMES 


133 


This section contains o List of all the System [VY mames with page 


references for 


»ACT_FARAM 


eADIUS T COLORS 


WALJUST_ SEC 
wAMF 4 
AMF 2 
wAMF 3 
AMF 4 

AMF _S 
AME 6 

WANT MATE 
LART 

AULLO 
-AUTO_SEC 
wAUX SIG 1 
.AUX_SIG_2 
AUX _SIG_3 
.AUX_SIG_4 
wAUX_SIG_5 
.AUX_SIG_64 

» BLEND! 

BLUE 
~BLUE_ 4 
wBLUE_2 
»BLUE_3 

J ELUE_ 4 
»BLUE_S 

. BLUE_FG_AMF 
WBYE 

»CAM A 
»CAM_AUX_1 
»CAM_AUX_2 
CAM _B 
CENTER _X 
»CENTER_Y 
»CENTER_Z 
COMPAS 
CONTROL 
»CREATE 

CUE 
.LEACT_FARAM 
DELETE FAIR 


« DELETE GROUF 


UELETE_KF 
WELETE,NOUE 
ELTA PHASE_ 1 
UELTA_FHASE_2 
WDJELTA_FHASE_ 3 
AELTA_FHASE_4 
DEL TA_FHASE_ 5 
DELTA_FPHASE_& 


eBIch mame. 


19, SSK, Soy. SS 
107, 109% 

19, 25, 26%, 38, 120 
S9k, 134 

w9RK, 131 

wOK, 131 

SOK, isd 

wPK, 13d. 

SOx, 131 

9, 19, SOX 

Gok 


8, 19, 24%, 38, 117 
PBR, 128, 134 

73%, 128, 134 

73, 128, 134 

73%, 128, 134 

73x, 128, 131 

73x, 128, 131 

98x, 99, 100, 110 

24, 72 

14, 34, 58x, 63, 64, 103, 129 
S8xk, 129 

Sk, 74, 128, 129 

Sex, 128, 129 

Sak, 128, 129 

64%, 128, 131 

19, 23x 

24, 72k, 132 

24, 7D 

24, 72% 

24, 72x 

56k, 103, 130 

56k, 130 

27, S6*, 130 

27, 7k, 79, B1, 103, 130 
18k, 19 

8, 19, 20k, 123 

115% 

19, 32k, 35, 38, 62, 64, 72, 128 
90%, 110 

19, 34% 

46%, 110 

19, 31k, 38 

60%, 88, 128, 131. 

40%, 128, 131 

60%, 128, 131 

60%, 128, 134 

60k, 128, 134. 

40%, 128, 131 


The primary references are marked with ’. 


ry 


DEPTH 
DEPTH FG AMP 
DIMEN 
CISPLY_PHASE 
TOWN 

J EX_ BLANK 
wFETCH_KE 
»FGL_XFG2_AMF 


wFG2_XFG3_ AMF 


FG 
wFG_1_FRQ 
WF G_i_WF 
~FG_1_XFG_2 
-FG_2 
wFG_ 2 FRQ 
»FG_2_WF 
.FG_2_XFG_3 
.FG_3 
-FG_3_FRQ 
.FG_3_WF 


wFG_4 FRO 
wFG_4_WF 
wFG_5 
.FG_S_FRQ 
»FG_5_WE 
wFG_4 
.FG_6_FRQ 
.FG_6_WF 
»~FINE_INC 
wFLIF 
«FORWARD 
wFREQ_ 1 
»FREQ_2 
wFREQ_3 
»FREQ_4 
WFREQ_S 
»FREQ_6 
FS 

GET 
GREEN 
~GREEN_1 
WGREEN 2 
.GREEN_3 
W GREEN 4 
.GREEN_ 5S 


«GREEN FG AMF 


. GROUF 

wHEL ST 
»HELST_FG_AMF 
wHBLW 
~HELW FG AMF 
WHEL GHT 
»HI_FREQ_HORZ 
wHI_FREQ_SEC 
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27, 7OK, 131 
27, 64%, 131 
LPs: 2ihs Say dog oon OF 
60, 92, Fox 
4k, 42 

466%, 131 

42k, Fly 92, 120 
64%, 126, 131 
64k, 128, 131 
53K, 64 

62k, 131 

62%, 134 

63% 

63k, 64 

62k, 131 

62%, 131 

63x 

&3k, 64 

62k, 131. 

62k, 131 

6S 

62k, 131 

62k, 131 

&SK 

62k, 131 

62k, 131 

63% 

62k, 131 

62k, 131 

73K 

PI, 92 


10, 11, 106, 107%, 108, 109, 113, 114, 


SOK, 131 
59%, 134 

Sok, 131. 

Sok, 131 

59x, 77, 13h 

Bok, 131 

77%, 110, 129 

o1%,. B2 

24, 72% 

4, 34, 58k, 63, 64, 103, 129 
SOx, 77, 129 

SBx, 128, 129 

Sax, 128, 129 

Sex, 128, 129 

64k, 128, 134 

19, 34x 

66%, 67, 79, 94, 128, 134 
64%, 128, 131 

66%, 67, 75, 7b, 775 78, 79, 94, 128, 


1i3 


131 


134 


wHOL YS 
eHORTZ FG AMF 
»INCLNT 

» INSERT 
»INTENS 
»INTENS_ FG_AMF 
wKEEF_ IT 

« LEFT 

LINEAR 
»LOATL WFM 
«LOW FREQ SEC 
« LUM 

»MAKE_ KF 
»MANUAL SEC 
»=MASIKIL RATTUS 
»«MASK2_ANGLE 
»«MASK2 RANLIUS 
«MASKS ANGLE 
MASKS RADTUS 
»MED FREQ _HORZ 
»MED FREQ SEC 
» MERGE 

»MOVE ALL KF 
»MOVE_ KF 
«MOVE FARAM 
»~NAME SCENE 
wNAME_ SEC 

» NODE 

»NOTE 
-NUMBER_ SEC 
»OVER LAF 
«PERSE T 
wFPHASE 1 
»FHASE_ 2 
»FHASE 3 
»PHASE 4 
»FHASE _S 
»FHASE 6 
»PLAYBACK 

oP RINT 
»PROFRT_X 
«PROPRT_Y 
oFROFRT_ 2 

«PS LIN 

»PUSH 

» RED 

»RED 1 


wRED 2 
RED 3 
RED 4 
REDS 
WRED FG AMF 
REMOTE 
»REN AME 
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79%, 110, 
64%, 131 
27, S7k, 79%, 82, 
93%, 94, 110, 121 
13,14, 32, 33, 475 FOX} 132 
64k, 132 

108k, 109 

41K, 42 

7Bk, 110, 129 

19, 37% 

61x, 62, 45, 103 

24, 72% 

10, 43%, 91, 92, 110, 120 

19, 24, 25%, 38, 117, £20, 124 
27, 68%, 128, 132 


112, 129 
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LESSON FLAN FOR TEACHING OPERATION OF SYSTEM IV 


September 1982 


These lessons are designed to tench o student animator how to 
communicate with System IV and how to use the various functions of the 
machine. As the lessons progress, the student will also work on 
exercises that reinforce the material below and allow the student ta 
explore the more artistic elements of the animation process. 


The first four lessons advance the student to the point where he 
or she can create some simple animation on the System. These lessons 
can be covered in a single day. Subsequent lessons familiarize the 
student with all the commands needed to renlize the full power of the 
machine. 


t000 coop geen wees Cont eres even ones ence seen cens eeus aces cous seen 


1. How to start up and shut off System IV 
How to turn the hardware on and off 
How to enter and exit RDOS 
How to enter and exit System IV 


2. Introduction to the 4 modes (control, animate, playback, scene edit) 
Overview of the functions performed in each mode 
How to change modes 
How to read the alphanumeric displays for each mode 


3. Animator/System IV interface 
How to correct mistakes 
How the software handl¢s errors 
4. Basic commands for producing animation (1 section, mo hierarcy, 20) 
Control mode 
How to create a mew control structure 
How to section the raster 
Animate mode 
How to adjust parameters with shaft encoders 
How to make and delete keyframes 
How to fetch a keyframe you’ve already made 
How to modify a keyframe you’ve alrendy made 
Flayback mode 
How to ‘arm’ System IV for playback 
How to play back your scene 


S. Making System IV ‘spenk English’ 
How to assign rames to your sections and scenes 
How to rename things if you change your mind 


é&. Preserving your animation 
How to save animation on the disk 
How to retrieve animation which has been previously saved 


7. Introduction to System IV parameters 
Tefinition of a parameter 
Types of parameters (frame, section, geometric ) 
Working space dimensions and how to set them 


Demonstration of what all the parameters do (1 section, 30) 


How to list parameters in a System IV command 


8. Hierarchies 
Furpose of a hierarchy 
How to create and delete nodes 
How to print out your hierarchy Cand control structure?) 
How to traverse a hierarchy in animate mode 


9. System IV foirings 
Purpose of fnirings 
Hemonstration of what various types of fnirings do 
Temonstration of fairing ‘through’ several keyframes 
Temonstration of fairing ‘around’ a keyframe 
How to set a non-rotational fairing 
How to set a rotational fairing 
How to delete a fairing you do not want 


10. Using parameter groups 
Furpose of parameter groups 
How to build and delete parameter groups 
How to use parameter groups 


Li. Methods of playback 
On-the-fly playback 
Mass store playback 
How to choose the method of playback. 


12. More playback mode functions 
Flayback initialization functions 
How to change the playback scene 
How to change the method of playback 
How to change the playback speed 
How to change the start frame and end frame of playback 
How to change the sections displayed during playback 
Functions performed while ‘armed’ for playback 
How to stop and restart playback 
How to step through the video frames of your scene 
How to make a video frame into a keyframe 
How to touch up colors during playback 
How to reset for playback initialization 


13. More animate mode functions 


How 
How 
How 
How 
How 
How 


to 


select oa new scene 

change the timing of a scene 

flip through your keyframes 

insert hends, lips, etc. 

move parameters from keyframe to keyframe 
display your original artwork. 


xu 


14. 


14. 


17. 


18. 


19. 


20. 


Scene edit mode 
Furpose of the scene edit functions 


How 
How 
How 


Other 
How 
How 


to 
to 
to 


splice scenes together 
blend scenes together 
merge parameters from one scene into another scene 


control mode functions 


to 
to 


Function 


How 
How 
How 
How 
How 


to 
ta 
to 
to 
to 


change the video rate 
select the sectioning camera 


generator hasics 

route function generators 

ad just function generator discrete parameters 

load custom waveforms into the function generators 
display function generator phase changes 

set phase linear fairings 


Yynamic considerations 
Importance of ‘killing’ parameters you’re not using 
How to activate and deactivate parameters 
Factors which define the limits of System IV performance 
Amount of available memory 
Amount of available disk storage space 
Frocessor speed in real-time playback. 


Taping your animation 
Furpose of remote playback 
How to 
How to 


Archival 


How 
How 
How 


ta 
to 
to 


enter and exit remote playback 
trigger playback with a start pulse 


storage of your animation 

save animation on tape 

load animation from tape onto disk 
delete animation from the disk 


Basics of RUGS (Real-time Disk Operating System) 
How to rebuild a disk from tape using the FOUMF program 
ROUOS directory structure 
How to install software updates 


INTRODUCTION 


The following lesson plans for lenrning to animate om SYSTEM IV hve two 
purposes. First, the operator must become proficient at using the 
state-of-the-art software available to do animation. Second, he must be able 
to manipulate the “raster" creatively and quickly. 


Exercise 1. 


4. Turning SYSTEM IV on and off. 
1. Read sections B and C of the SYSTEM IV USER’S MANUAL. 
2. Boot the computer, start ROOS. 
3. Enter SYSTEM IV, 
4. Exit SYSTEM IV. 
5S. Exit ROS. 
(See Sec. C and D of the SYSTEM IV USER’S MANUAL > 


BRB. The four modes in SYSTEM IV. 
1. Read the introduction to the SYSTEM IV USER’S MANUAL. 
2. Uo steps 1 and 2 of Exercise 1. A. 
3. Get into and out of the four modes om SYSTEM IV, 
4. lo steps 4 and 5 of Exercise 1.A. 


Notes It is extremely important to keep the functions the four modes clear. 
If you do net have a general iden of their purposes after reading the 
USER’S MANUAL, ask your teacher obout them until it is clear. 


Exercise 2. 


At this time your instructor should have introduced the simplest 
functions of the Control, Animate, and Flayback modes. 


A. Making an animation. 
1. Create a 1 section animation called XXEX2. 
2. Make whot you see om screen Frame 1. 
3. Reduce by half the raster using the SIZE parameter. 
4. Make this Frame 31. 
Je Flay back this scene for your instructor. 


BRB. Introduction to parameters. 
1. Go'‘hack into Animate. 
2. Fetch Frame 31 and make it Frame 1, 
3. Move this to top of screen using TRANS Y. 
4. Moke this Frame 31. 
S. Without using TRANS Y, move raster back to its original position. 
& Make this Frame 41. 
7. Flay back this scene for your instructor. 


C. Find out what you know. 
1. Make your own 3 keyframe animation. 
2. Flay back this scene for your instructor. 


Notes At this time, you should be comfortable with making key frames, moving 
the raster, and playing back your animation. 


Exercise 3. 


These exercises are assigned to familinrize you with the parameter 
relationships, the relationships hetween the rotational parameters amd the 
relotionships hetween the size parameters. 


A. Rotation. 
1. Create a 1 section animation. 
2. Size the raster as for Exercise 2B. 
3. Rotate the roster 180 deg. from bottom screen to top screen so that ti! 
‘rotation point" is center screen. 
4. Flay back this scene for your instructor. 


BR. Size. 
1. Using raster from ahove, move raster from a dot to full size center 
screen usimg SIZE. 
2. To the same using VANISH SIZE. 
3. Do the same using FROPORTION X,Y. 
4. To the same using LENGTH and WIDTH. 
Se Flay back this scene for your instructor. 


Cc. Rotation and Size. 
1. Do Exercise 3 B.1 and 3 B.3 while rotating the raster 90 deg. 
2. Flay back this scene for your instructor. 


Exercise 4. 


Aan 


‘ 


The relontionships between size and translate will be explored in this 
exercise. 


VANISH SIZE and TRANS Y. 


1. 


Qa 


3 


Zoom a 1 section raster from center screen to full size usimg VANISH 
SIZE in 30 frames. 

Tio the same but assign to TRANS Y o number much greater than zero on 
Frame 1. 

Flay back this scene for your instructor. 


SIZE and TRANS Y. 


1. 


" 


an 8 


3. 


Zoom a 1 section raster from center screen to full size using SIZE in 
30 frames. - 

Make TRANS Y approxiamately the some value as in Exercise 4 A.2 amd 
zoom again. 

Flay back this scene for your instructor. 


VANISH FT Y and TRANS Y. 


1. 


Zoom a 1 section piece of raster from the position in Exercise 4 8.2 t 
full screen using VANISH SIZE and VANISH FT Y. 

Make TRANS Y approximately the same value as in Exercise 4 A.2 and zoc 
ons im Exercise 1. 

Ito the Zoom in Exercise 2 without changing the value of VANISH FT Y ir 
the initial frame. The raster must end in screen center. 

Flay back this scene for your instructor. 


Exercise 5%. 


This exercise introduces 20 30, and the parameters TRANS Z and PERSPECTIVE 


SIZE and TRANS Z. 
1. Zoom a il section raster from its smallest to full screen in 30 frames, 
2. Tio the same using SIZE. 


3. Flay back this scene for your instructor and tell him what is differer 
obhout the two moves. 


TRANS Z and FERSFPT. 

1. Moke the raster half size using SIZE. 

2. Zoom it from smallest to full screen usimg TRANS Z. 

» to the same as Exercise 2 except set FERSFT = 0 om the initiol frome. 
4. To the same as Exercise 2 except set FPERSFT = 4095 on the final frame 
uo. Flay back this scene for your instructor. 


Your exercise. 

1. Zoom from a dot to full screen in 30 frames as effectively (the most 
extreme zoom) as you can. 

2. Play back this scene for your instructor. 


Using Artwork. 

1. Get up Kodalith 1 on the light box. 

2. lo na zoom to full screen as in the previous exercise. 
3. Flay this back for your instructor. 


Note: This completes an introduction to zooms. You should be comfortable 


zooming any 20 artwork. 


Exercise 6. 


fin 


This serves as an introduction to 30 rotation, and introduces the 
parameters INCLINATION and COMFASS. 


INCLINATION 


1. 


With a 1 section raster, make an initial frame such that ROT and INCL 
= 0. 60 fromes later make a key frame such that ROT and INCLNT = 204 


2» 60 frames after this make a keyframe such that ROT = 0. 

3. 60 frames later make a keyframe such that INCLNT = QO, 

4. Flay this for your instructor. Tell him what effect INCLNT has on thi 
movement im step i. 

COMFASS 

1. With a 1 section raster, set ROT = ~40946 (180 deg of rotation). 

ee. Make an initial frame with INCLNT and COMPAS = 0. 60 frames later ma 
na keyframe with INCLNT and COMPAS = 2048, 

3. 60 frames lnter make a keyframe such that INCLNT = 0, 

4. 60 frames later make ao keyframe such that COMPAS = 0, 

Se lo the above steps with ROT = 2049, 

6 Flinay this for your instructor. Tell him what is different obout the 


relationship between ROT and INCLNT compared to that between INCLNT a 
COMPAS; 


Your exercise 


1. 


tl BS 
rt 2 


Set up a il section raster such that by moving 1 of these porameters 
(ROT, INCLNT, COMPAS), it can be turned 90 deg. om the three axes. 
Make an animation to illustrate this. 

Flay this for your instructor. 
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